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HE Army Ordnance Association, a national society 

of over 15,000 American citizens, was founded 
in 1919, “pledged to industrial preparedness for war 
as our nation’s strongest guaranty of peace.” The so- 
ciety was incorporated under the laws of the District 
of Columbia in 1928. Its entire energies are now dedi- 
cated to victory for the armed forces of the United 
States. For the duration of the war it is “pledged to 
victory—complete, absolute, final.” 

The Association has endeavored during the past 
twenty-four years to keep alive an interest in and 
knowledge of the design, production, and maintenance 
of military armament. This it has done through periods 
of public lassitude and times of great national emer- 
gency. Until 1940 there was no peace-time armament 
industry in the United States for the production of 
ordnance. Now all American industry is geared for 
victorious war production. 

The principal objective of the society is an active 
membership of American citizens to assist in the 
design, development, procurement, production, main- 
tenance, and supply functions of the Ordnance Depart- 
ment of the United States Army. When peace returns, 
this body of informed citizens will again continue to 
be a bulwark of knowledge, experience, and ability 
upon whom the Armed Forces of the United States 
can rely for technical and scientific assistance and for 
industrial preparedness. 

The Association is devoted solely to the national! 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its 
aims, Its elected officers and directors serve without 





remuneration. Membership, to which American male 
citizens are eligible, is four dollars a year. (Application 
facing p. 592.) There are twenty-two local chapters 
of the Association throughout the United States. 

Army Orpnance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times 
know its responsibilities to the common defense. 
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Constitution are: 
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necessary for arming the manhood of the nation by 
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ordnance material; 
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codperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 
cial ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Guns against Aircraft 


Organization and Function of the Army’s Antiaircraft Command 
Maj. Gen. Joseph A. Green 


HORTLY after the termination of the North African 

campaign, when conditions permitted the publication of 
military data, the American public began to learn, on the 
radio and in the press, of the effectiveness of American anti- 
aircraft artillery in that theater. Such information, showing 
a total of over 500 Axis planes destroyed by British and 
American antiaircraft, evidenced the effectiveness of this 
component of our armed forces. While less glamorous and 
less publicized than some other components of the fighting 
team, the fact remains that antiaircraft artillery is today 
playing an extremely important part in every theater in which 
American troops are engaged. 

The airplane on the ground is one of the most vulnerable 
targets to air attack. If surprised before a sufficient number 
of fighters can be sent aloft, an airfield provides a target 
composed of helpless planes, easily damaged or destroyed, 
with the gas tanks in every grounded plane an inflammable 
target for incendiary bullets. This fact was forcefully brought 
home to a horrified American public when it first learned of 
our terrific losses at Hickam Field in Hawaii and at Clark 
and Nichols Fields in the Philippines. Ground defense of 
airdromes must be provided in sufficient quantity unless we 
are willing to risk disaster. In addition, other ground installa- 
tions in the theater of operations, and also elements of the 
field forces—armies, corps, and divisions—all require ade- 
quate antiaircraft protection or support. The problems posed 
by time and space are of such magnitude that friendly air 
support, unless greatly superior to the enemy, cannot possibly 
do the job alone. Because of the recognition of the need for 
positive protection from the ground against enemy air attack, 
our antiaircraft strength has been increased tremendously 
during the past eighteen months. This expansion is still 
continuing. 

Antiaircraft artillerymen and antiaircraft artillery units are 
trained within the Antiaircraft Command of the Army 
Ground Forces. The Antiaircraft Command, with its head- 
quarters at Richmond, Va., was activated upon the reorgani- 
zation of the Army early in 1942. It comprises a sizable 
portion of Lieut. Gen. Lesley J. McNair’s Army Ground 
Forces. Since the activation of the Antiaircraft Command, 
several hundred thousand antiaircraft troops have passed 
through its training centers or are now in process of being 
trained therein. This latter group includes more antiaircrafts- 
men than there were troops in our entire Army a few 
years ago. 

Most of the facilities for training antiaircraft personnel 
and units have been developed during the current emergency. 
These facilities include eleven training centers located 
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throughout the United States, two service schools, and two 
service boards. In addition to this, joint training facilities are 
operated with other arms and services. Of the eleven training 
centers, three are devoted to the training of. loss replace- 
ments intended for shipment overseas—that is to say, in- 
dividual soldiers trained to fill different positions set up in 
the tables of organization of antiaircraft units. At one train- 
ing center—Camp Tyson, Tenn.—are located all barrage- 
balloon activities, including the training of units, the Barrage 
Balloon School, and the Barrage Balloon Board. At another 
training center—Camp Davis, N. C.—are located the Anti- 
aircraft Artillery School and the Antiaircraft Artillery Board, 
in addition to one of the unit training centers. The six re- 
maining centers are devoted to the training of complete anti- 
aircraft artillery units and hence are referred to as unit 
training centers. 


IN deciding upon the location of training centers, it was 
necessary to give first consideration to the possibilities for 
development of ranges that would permit the firing of guns 
of all calibers. At some centers—for instance, Camp Ed- 
wards on Cape Cod, Camp Davis near Wilmington, N. C., 
Camp Hulen near Corpus Christi, Tex., and Camp Callan 
north of San Diego, Calif—firing is conducted over water, 
but in other locations it is carried on over land. Firing lines a 
mile or more in length accommodate many batteries simul- 
taneously engaged in target practice. At each training center, 
hundreds of troops are to be seen on the firing line every 
day with other thousands receiving instruction elsewhere in 
the camp or nearby maneuver areas. 

One of the many problems which have been met and 
solved since the United States entered the war has been the 
provision of a flexible antiaircraft organization suitable to 
modern warfare. The need for such an organization has long 
been realized but has become more apparent with reports of 
the varied demands made on antiaircraft as the war con- 
tinues. After considerable study, the battalion has been 
evolved as the basic antiaircraft unit; it is administrative as 
well as tactical and can function as a separate unit when 
necessary. The four basic types of antiaircraft battalions, 
designated according to weapons with which armed, are gun 
battalions, automatic-weapons battalions, searchlight _ bat- 
talions, and barrage-balloon battalions. A further variation 
in designation is provided with respect to the transportation 
with which the battalions are equipped; that is, mobile, semi- 
mobile, self-propelled, and air-borne. 

While the separate battalion constitutes the basic antiair- 
craft unit, the control of antiaircraft artillery during combat 
usually requires higher antiaircraft artillery echelons of com- 
mand. To fill this need, group and brigade headquarters and 








55° 


ARMY ORDNANCE 





Vor. XXV, No. 141 








headquarters batteries have been provided—these organiza- 
tions being purely tactical in their functions. These units— 
battalions, groups, and brigades—are capable of being as- 
sociated together in various combinations to provide the 
proper balance of weapons needed for the job in hand, ac- 
cording to the dictates of the immediate tactical situation. 
Thus, in one case, a single automatic-weapons battalion may 
be assigned to a task alone, whereas in another situation a 
combination of heavy guns, automatic weapons, searchlights, 
and barrage balloons may be associated with fighter aviation 
and an aircraft warning net in order to provide a complete 
defense against enemy air attack. In another case, antiaircraft 
units, particularly those armed with automatic weapons, may 
be operating if close support of our mobile ground forces in 
providing them with added protection from enemy attack 
from the air as well as from the ground. 


EVERY antiaircraft weapon is so designed that it is capable 
of firing upon ground as well as air targets. This is necessary 
because much of the antiaircraft matériel assigned to a field 
army is now placed well forward with the fighting forces in 
the divisional and corps areas. Frequently it is to be found 
in close juxtaposition to divisional artillery. In the North 
Afri¢an campaign, tanks as well as troops quite often were 
targets. Training for fire upon ground targets receives 
major consideration in the training centers of this command 
and pays big dividends. As an example, an air-borne battery 
serving in the Southwest Pacific was flown into an airfield 
that had just been established in the New Guinea area. The 
enemy attacked the field with three rifle companies and, driv- 
ing back our small force of defending infantry, was about to 
capture the field when he ran into the machine-gun fire of 
the antiaircraft battery. This proved to be the turning point 
in the fight, and the Japs were forced to retreat. 

To be able to place shell bursts about enemy bombers that 
are miles away, to fire upon their close-in planes that are 
traveling at speeds of from 300 to 400 miles an hour, or to 
bring planes into a searchlight beam requires not only intri- 
cate mechanical and electrical equipment but also troops that 
are competent to maintain this equipment and to use it intel- 
ligently. Antiaircraft troops must be highly trained. In the 
training centers and schools of this command, antiaircraft 
troops learn how to use effectively the weapons with which 
their battalions are equipped. This training follows a pre- 
scribed pattern covering several months. The early part of it 
is devoted to developing the trainee into a soldier, teaching 
him what he needs to know for individual proficiency, and 
conditioning him physically for combat duty. This in turn 
is followed by the training of the small combat team such as 
the gun crew, then the battery, with the final phases being 
devoted to the training of the battalion as a whole. Great 
emphasis is laid upon realism, and to the maximum possible 
extent training activities are conducted under field conditions. 

Upon the completion of the prescribed training in the 
training centers, the unit normally moves to a maneuver 
area for further training with ground troops or to other 
areas for combined training with appropriate elements of the 
Army Air Forces. Many of the battalions, groups, and 
brigades have received this postgraduate instruction in the 
Tennessee and Louisiana maneuver areas where divisions 
and corps are trained for battle under the watchful eyes of 
their commanding generals; others are to be found in selected 
areas on the east and west coasts of the United States where 
they are receiving combined training with the fighter com- 
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mands of the First and Fourth Air Forces. The good ac. 
count that antiaircraft units have given of themselves in the 
many theaters attest to the efficacy of this training cycle, 

Supplementing the extensive training program referred to 
above is the Antiaircraft Artillery School, which is the point 
of origin of antiaircraft artillery doctrine, of enlisted technical 
specialists, and of officer personnel for the expanding antiair- 
craft component. The school conducts courses in which large 
numbers of technicians, such as automotive experts, electri- 
cians, fire-control specialists, and radio operators and repair- 
men are trained. It also instructs and trains specially selected 
enlisted men who, upon being graduated, are commissioned as 
second lieutenants and assigned to service with antiaircraft 
units. Thus far, more than 18,000 such officers have been com- 
missioned. A third group includes some 1,500 student officers 
who have been returned to the school for specialized training 
or for advanced military instruction that prepares them to 
assume duties of greater responsibility. 

The quality of the school training of both officers and 
enlisted men has been tested in combat, and large numbers 
of them have satisfactorily performed their missions under 
fire. Included in the instructor personnel at the school are 
battle-experienced officers. These officers bring to the school 
not only an accurate evaluation of the training required but 
also serve to give the students first-hand experiences which 
contribute greatly to the quality of the finished product. The 
Barrage Balloon School at Camp Tyson, Tenn., serves in a 
similar capacity in barrage-balloon matters. 


AT the time the Nazi hordes ruthlessly attacked helpless 
Poland, our few antiaircraft regiments, both in the United 
States and its overseas possessions, were equipped with 3-inch 
antiaircraft guns and with caliber .30 and .50 machine guns 
on pedestal mounts that limited the guns to an elevation of 
only sixty-seven degrees. The necessities of war have brought 
forth startling changes. Today we have a highly perfected 
and battle-proved go-mm. gun; the dependable 40-mm. gun 
with a cyclic rate of fire of 120 rounds a minute; the caliber 
.50 machine gun, with both single and multiple mounts that 
permit firing up to go degrees elevation; and an improved 
fire control. 

For defense against low-flying hostile planes a large num- 
ber of battalions have been equipped with quick-firing 
4o-mm. and caliber .50 machine guns. This type of battalion 
has been especially effective in the defense of our own front- 
line troops. It is of record that the Germans in the latter days 
of the North African campaign, in their desperate efforts to 
stop the allied advance, threw practically their entire air 
power against the front-line divisions. A staff officer who 
took part in the campaign reported to me that, over a period 
of weeks, 900 enemy planes attempted to attack from low 
altitudes the forward elements of the corps with which he 
was serving; that a very large number of them were shot 
down; and that the antiaircraft units carried out their mis- 
sion so effectively that no great damage was suffered by the 
troops they were defending. 

A few years ago, serious consideration was given to 
scrapping the caliber .50 machine gun. What a mistake 
that would have been, for this sturdy weapon has proved its 
worth on every battlefield and has exacted a heavy toll of 
targets engaged. Even the heavy gun and searchlight bat- 
talions are provided with some of these weapons for close-in 
defense. The self-propelled and the mobile and semimobile 
automatic-weapons battalions have them in large numbers. 
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An ANTIAIRCRAFT Crew Mans A 40-MM. GuN aANnp Its Director In TUNISIA 


Searchlight battalions are equipped with lights of tion data from computer to guns, naturally gave rise to the 
800,000,000 candle power, the effectiveness of their beams development of highly technical equipment. The responsi- 
being such that under normal atmospheric conditions they bilities for the development of this intricate equipment 
can readily illuminate targets at a distance of from eight to devolved upon the competent personnel of the Ordnance 
ten miles. Moreover, the mechanisms for controlling the Department. Maj. Gen. Levin H. Campbell, Jr., Chief of 
movement of the beam have been so improved that it is dif- Ordnance, working in close coéperation with groups of 
ficult for an enemy bomber, once it has been illuminated, to American scientists and inventors such as those controlled 
escape from the light. He is blinded and is an easy prey for through Dr. Vannevar Bush’s Office of Scientific Research 
our own fighters or for antiaircraft guns on the ground. and Development, has produced antiaircraft guns and fire 

control that, to express it moderately, are at least the equal 
IN addition to their mission of illuminating targets for of those of any other nation. 
gunfire, searchlight units are now extensively trained in Antiaircraft is now an established weapon on both offense 
joint operations with the Air Forces to illuminate targets and defense. It has definitely won its place. The Antiaircraft 
for night fighters, to operate as orbit points for fighter activi- Command of the Army Ground Forces, with full realization 
ties, to indicate rendezvous points for bombers, and to guide of the importance of its mission, will continue to supply 
returning friendly aircraft which have lost their way. As a_ personnel with the high order of training required; to keep 
testimonial of the effectiveness of the searchlight battalion, a abreast of changing conditions and doctrines under which 
corps commander serving in the Pacific recently reported antiaircraft artillery troops are employed; and, by constant 
that he had been privileged several times to see our search- evaluation of combat experience and intelligence, will con- 
lights locate Nipponese bombers which were shot down in tinue to codperate with the Ordnance Department in keeping 
flames by our night fighters—‘“to the acclaim of thousands our matériel developments well in advance of anything our 
and thousands of spectators in the darkened coconut groves.” enemies may produce. 
The fighter-searchlight team has proved to be a most effec- 
tive answer to night attack by enemy aviation. Eprror’s Note.—Among the principal antiaircraft weapons 

Every reader of this article knows that the advent of the used today by the U. S. Army are the caliber .50 machine gun 
airplane with its power to wreck cities, sink ships, and strafe which fires tracer, incendiary, and armor-piercing bullets 
troops on the ground has revolutionized methods of war- against low-flying aircraft; the 37-mm. antiaircraft gun firing 
fare. It has been axiomatic through hundreds of years that explosive projectiles against low- and medium-flying air- 
as soon as a new weapon of war is developed other weapons planes; the 40-mm. gun on 4-wheel mount which may be 
are designed to counter its effectiveness. This is the reason used against air or ground targets and has an approximate 
that ever since the first World War all the larger nations range of 7,500 feet—8 guns constitute the normal battery 
have bent every effort toward the design and manufacture and each gun has its own director and generator; the 3-inch 
of the very best antiaircraft guns and related equipment that gun which was our standard antiaircraft weapon for some 
it is possible to produce. years; the go-mm. gun which is now our principal heavy 

The problem of 3-dimensional fire control, necessitating weapon for use against planes—it is mounted on a single- 
axle, dual-wheel, highly mobile carriage. 
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Ordnance Meets the Challenge of a $60,000,000,000 Program 
Brig. Gen. Hermon F. Safford 


S INCE the United States declared war on the Axis, 
American industry has surpassed all records in pro- 
duction of war materials. As a direct result, our Army, 
Navy, and Marine Corps have turned the Japanese tide in 
the South Pacific, the British and Americans have chased 
Rommel out of Tunisia and invaded Sicily and Italy, while 
Russia continues to turn the German invasion into a retreat. 

America’s great and rapid production made all this pos- 
sible. As Americans, we can be justly proud of this record 
of production—a record never before equaled in all history; 
a miracle of production surpassing, in two short years, the 
mass production of the Axis over a 10-year period. The 
prized propagandist of the Axis, Dr. Goebbels, made the 
remark some time ago that Germany had taken seven years 
to amass a tremendous amount of war material which 
could never be equaled. How could it be expected that Eng- 
land or America could ever catch up with Germany? Yet, in 
one year, the United States not only has equaled German 
production of war materials but has outstripped the com- 
bined efforts of the Axis powers. 

This mass production of ordnance presents an almost 
unbelievable picture. A billion-dollar corporation requires 
expert management and untiring effort on the part of top- 
notch executives and engineers, and it takes years of train- 
ing to produce such executives and engineers. Let us take 
a look at the growth of some of our largest business enter- 
prises. A few large corporations which can be taken as typical 
examples of American industry present an excellent com- 
parison: The United States Steel Corporation increased in 
annual volume of business in the 41 years since 1902 ap- 
proximately 200 per cent; the General Motors Corporation 
has increased its rate of output by about 800 per cent over 
the period 1918 to 1942; the rate of output of the General 
Electric Company has increased about 3,000 per cent in 44 
years since 1899. 


THE Ordnance Department, by comparison, has been faced 
with an expansion program far more rapid than anything 
ever before known. From a rate of production of about 
$1,000,000 a month in May 1940, the output has expanded 
to over $1,500,000,000 a month—an increase of about 150,000 
per cent in 3 short years. These figures will give some idea 
of the problems of organization, personnel, and management 
that had to be solved to make possible such an expansion 
in this brief period. 

What picture does this present when translated into terms 
of dollars? For years the Ordnance Department operated 
under a total annual appropriation of seven to ten million 
dollars. The production program for World War I in Ord- 
nance matériel alone amounted to slightly over four billion 
dollars. Today, orders total over sixty billion dollars! 

What does this mean when translated into quantities of 
war material? Our Commander in Chief, the President of the 
United States, in his address on the State of the Nation before 
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the opening of the Seventy-eighth Congress, gave the fol. 
lowing outstanding examples: 


In 1942 we produced 56,000 combat vehicles, such 
as tanks and self-propelled artillery. We produced 
670,000 machine guns—6 times greater than our pro- 
duction in 1941 and 3 times greater than our total 
production during the year and a half of our par- 
ticipation in the first World War. We produced 21,000 
antitank guns—6 times greater than our 1941 pro- 
duction. We produced 10,250,000,000 rounds of small- 
arms ammunition—5 times greater than our 1941 pro- 
duction and 3 times greater than our total production 
in the first World War. We produced 181,000,000 
rounds of artillery ammunition—12 times greater than 
our 1941 production and 10 times greater than our 
total production in the first World War. 


A check of the record of production of cannon of all 
types at Watervliet Arsenal showed to our amazement that 
more cannon had been produced during the present war than 
during the entire 130-year history of the arsenal. Similar 
accomplishments could be cited for other arsenals. 

The Ordnance engineering knowledge and experience 
gained at our arsenals under very adverse conditions since 
the last war have been freely given and freely used to assist 
American industry in converting its efforts from peacetime 
to wartime production. This, coupled with American in- 
dustry’s well-known capabilities for mass production, makes 
an unbeatable combination. Our combat troops have not 
suffered in battle because of the lack of ordnance. 


THE quality of war material, as well as excellence of 
design, is responsible for the soldier’s faith in the de- 
pendability of his weapons. This requires an efficient and 
thorough system of inspection. At the start of this war, the 
Ordnance Department had approximately 200 experienced 
inspectors. From this nucleus, it was necessary to build up 
an inspection organization to take care of some 10,000 prime 
contracts and 70,000 subcontracts. Training schools were set 
up in our arsenals and universities in order to prepare new 
inspectors for their duties as well as time would permit. 
The total civilian inspection force now operating on Ord- 
nance contracts is slightly over 21,000—an increase of 10,000 
per cent. 

As might be expected in work of this nature, we had— 
and still have—our troubles; but as time goes on, this force 
gains in experience, and the complaints received due to the 
improper exercise of judgment by inexperienced inspectors 
are being reduced materially. Complaints now are seldom due 
to acceptance of inferior material but generally to an ex- 
aggerated demand for perfection. 

It is fundamental in the organization of the Ordnance 
Department that the final inspection of any ordnance ma- 
terial be performed by an inspection unit completely inde- 
pendent of the unit responsible for the production of the 
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material. In Ordnance arsenals, the final inspection is per- 
formed by inspectors who are responsible to the commanding 
officer alone. The commanding officer is responsible for the 
quality of the items produced. The same principle holds true 
. he acceptance of material produced by industry. In this 
case, final inspection is performed by inspectors responsible 
only to the chief of the Ordnance district in which the item 
is fabricated. 

For each item of ordnance, complete sets of inspection-gage 
drawings are provided. The Ordnance gaging system in- 
sures complete interchangeability of parts and is recognized 
throughout the country as an engineering masterpiece. 

In addition, the Ordnance Department operates proving 
grounds for sample testing. Ammunition samples from each 
lot are subjected to firing tests prior to final acceptance. 
Cannon are sent to the proving grounds for firing tests, as 
well as selected combat vehicles. These proving-ground tests 
serve as an independent check on the effectiveness of plant 


inspection. 


H ERE are some of the comments from the battlefield, show- 

ing the results of the operation of this system: 

North Africa—Reports from the fighting front in North 
Africa praised the performance of the new 105-mm. howitzer 
motor carriage, M7, on the battle front. This vehicle has 
proved itself to be an unusually rugged and trustworthy tank 
destroyer as well as excellent mobile field artillery. It carries 
its own antiaircraft protection from low-flying planes and 
makes an excellent companion vehicle for tank forces. An 
Armored Force commander says: 

“The natural enemy of the tank is not another tank, but 
the gun. This gun must be able to outrange and outsmash 
the tank’s armament. It must be carried by a self-propelling 
platform. The vehicle must surpass the tank in speed and 
mobility, and will therefore be armored lightly. While the 
tank wars on ground personnel in general, the tank de- 
stroyer specializes in fighting only tanks. Ambuscade, based 
on sound reconnaissance, is the destroyer’s particular forte.” 

Algiers—A cablegram from Algiers describes how nine 
enemy aircraft were destroyed by one multiple-gun motor 
carriage. One aircraft was shot down with a burst of two 
hundred caliber .50 and five 37-mm. rounds of ammunition 
while the gun motor carriage was still on a lighter, one while 
the weapon was still on a sea train. The message indicates 
that this weapon is very effective against low-level air attack. 

Southwest Pacific—A report from the Southwest Pacific 
theater on performance of small-caliber automatic antiaircraft 
weapons (40-mm., 20-mm., calibers .50 and .30) states: 

“Two occasions were observed when automatic weapons 
went into action. In one instance, 3 Japanese bombers flew 
over the defended area at an altitude of about 5,000 feet. 
One aircraft was destroyed by fire from automatic weapons. 
On the other occasion, 18 Japanese aircraft flew over the 
defended area at an altitude of about 5,500 feet, which is 
extreme range for these small-caliber weapons. Three planes 
were destroyed.” 

Middle East—Maj. Gen. C. L. Scott, Commanding Gen- 
eral of the Armored Force Replacement Training Center, 
Fort Knox, Ky., has praised the performance of American 
matériel in the Middle East where he was stationed as a 
senior military observer for the United States from March 
to July 1942. Writing in Army Orpnance for January- 
February 1943 (Vol. XXIV, No. 136, p. 67), General Scott 

reported: . 








“As to equipment, our rifles, machine guns, artillery, 
trucks, peeps, jeeps, scout cars, armored cars, light and 
medium tanks, combat planes—all are giving splendid serv- 
ice there in the desert. After witnessing these active opera- 
tions, in my opinion and in the opinion of the great majority 
of British personnel using it in battle, this American equip- 
ment, item for item, is at least equal, and in many cases 
superior to both German and Italian equipment. The per- 
formance of our tanks was especially gratifying. . . 

“The fact that the German 88-mm. gun did knock out 
many tanks caused unjustified criticism of both the British 
and American vehicles. . . The German 88-mm. gun is 
simply a large-caliber, high-velocity, combination antiaircraft- 
antitank gun which will knock out, at ranges up to 3,000 
yards, any light or medium tank which we, the British, the 
Germans, or the Japanese can produce. It is the same old 
story of gun superiority over armor. . . It is revealing no 
military secret to tell you that we have and are producing 
weapons which will not only match, but which will out- 
match, Rommel’s prize gun.” 

These questions resolve themselves into one of superior 
firepower, and the United States has this superiority. We 
have three American weapons which can outmaneuver, out- 
shoot, and destroy the 62-ton Mark VI German tank. One 
is the M7 self-propelled 105-mm. howitzer already men- 
tioned. It is larger than the 88-mm., has a much heavier 
shell with a much greater bursting charge, and has a longer 
effective range against tanks. Another weapon is the Mro 
tank destroyer with a 3-inch high-velocity gun mounted in 
an open turret, one shell from which could destroy the Nazi 
Mark VI at long range. Another is the 90-mm, gun. 


VICTORY will be won by firepower, or a combination of 
TNT and steel. A heavy tank such as the Germans are using 
was rejected by our Army for two very sufficient reasons. 
First, it does not pack enough firepower to warrant all the 
weight and mechanism, and, secondly, it is too slow and 
therefore lacks maneuverability. The decision not to use 
large quantities of heavy tanks appears justified in view of 
the fact that our artillery firepower is more than a match 
for the heaviest enemy tanks. 

Another new antitank weapon is the shoulder arm known 
as the “Bazooka.” This is a short-range, low-velocity weapon 
used by the individual soldier from fox holes during tank 
attacks. This weapon came by its name honestly, since it is 
made from a light steel tube similar to that which Bob 
Burns converted to his famous “Bazooka.” A missile from 
this weapon will penetrate any tank. (See illustrations on 
p. 566.) 

And what about the ammunition for these weapons? It 
must pass the most rigid inspection of dimensions and 
metallurgical perfection. Only ammunition which has suc- 
cessfully passed all tests is issued to combat troops, and only 
specially selected ammunition is used in aircraft machine 
guns where failure for any cause may mean the loss of both 
plane and pilot. 

Our armor-piercing, tracer, and incendiary bullets in the 
caliber .50 aircraft machine guns literally tear enemy ships 
apart in the air. They are responsible for the feats of such 
aces as Captain Foss of the Marine Corps and his Army Air 
Corps brothers flying at Guadalcanal and Tunisia. We can 
have the best trained armies in the world, but without 
proper equipment these armies would be helpless. Our com- 
bat troops have supreme confidence in their equipment. 
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It will be immediately apparent that the planning and 
scheduling of ordnance production is a job of the first magni- 
tude. It is essential that the flow of materials be maintained 
to meet required deliveries and that forecasting of actual 
production must be accurate. This is necessary in order that 
tactical and strategic plans can be based on firm knowledge 
of the equipment which will be available for any planned 
military operation. The problem is essentially the same as 
that encountered in any mass-production industry, and it has 
been approached thus by the Ordnance Department. 

Production p!anning has been studied by the Ordnance 
Department for years to the end that when an emergency 
arose, the methods for assuring balanced production of ord- 
mance items would already be established. The planning 
methods developed have proved sound in operation. How- 
ever, to further refine the methods employed, the Ordnance 
Department has obtained from industry the services, as con- 
sultants, of men who have spent their lives in industrial 
production planning. These men have given freely of their 
time and experience to assist us in this great problem. 


THE methods used follow industrial practice closely. The 
master schedule of all major items of ordnance is set up on 
a basis of balanced production to meet the Army’s require- 
ments. Basic unit weight bills of material have been, or will 
be, supplied by all contractors. The determination of the 
over-all requirements for critical materials is a matter of 
mathematical processing of the bills of material and the 
master schedule. 

These material requirements, which are definitely tied to 
the major-item schedules, are submitted, together with other 
War Department requirements, to the War Production Board 
in accordance with the regulations of the Controlled Ma- 
terials Plan. The control of the Nation’s resources of critical 
materials is an extremely difficult task, and there is no 
perfect means for its accomplishment. The job must be 
done, however, no matter how difficult. 

The scheduling procedure which has been followed by the 
Ordnance Department throughout the present production 
program has shown excellent results. For the calendar year 
1942, deliveries of Ordnance items were within fifteen per 
cent of the over-all forecast. It should be apparent that for 
a $60,000,000,000 program this is a good job of scheduling. 

It must be remembered that in this war the United States 
is not supplying the U. S. Army alone. It is supplying the 
land, sea, and air forces of the United Nations, as well as a 
considerable portion of their civilian requirements. Our 
materials must go to Russia to provide the essentials without 
which their present successful campaign would be impos- 
sible. They must go to China, to Sicily, to England, to 
Australia, and to the farthermost corners of the world. This 
has placed a demand upon our resources never before 
dreamed of. It has brought about the necessity for the most 
careful measures of conservation and substitution to permit 
the greatest use of the available critical materials. 

The Ordnance Department long ago instituted procedures 
to this end. It was done through the establishment of in- 
dustry integration committees whereby manufacturers of the 
same ordnance items can pool their resources in order to 
conserve material, equipment, and man power. It has been 
done through a suggestion and conversion system whereby 
contractors for ordnance material are encouraged to submit 
suggestions for the improvement of ordnance specifications 
and drawings. These suggestions are handled through a 








special section in the Ordnance Office made up of industria] 
engineers trained in the most modern production methods. 
Over 3,300 of these suggestions have been received, and 
over 1,200 have been accepted and put to use. Here are a 
few striking examples of the results obtained: 

1. An adapter booster, used in artillery ammunition, 
weighing only a few ounces, was formerly manufactured 
from bar stock on automatic screw machines. The material 
was changed to pressed steel with the resultant saving on 
a single order of 210,000 man-hours and enough steel to 
produce 1,500 of the famous 4,000-pound blockbuster bombs, 

2. Primer tubes, also weighing just a few ounces each, 
were changed from brass tubing to steel stamping, saving 
30,000 tons. of brass—enough to provide all the brass re. 
quirements for 184 destroyers. 

3. Approximately 2,000,000 fin lock nuts were changed 
from forgings to stampings, saving 100,000 machine-hours, 
$283,000, and enough steel for the manufacture of 11,500 
Garand rifles. 

4. A cartridge tank change-over from aluminum to steel 
saved enough aluminum to produce 550 bombers, 

5. The new submachine gun, caliber .45, M3, is made 
almost entirely from stampings at a cost of approximately 
$19 each—a saving of about $20 over other types of sub- 
machine guns. 

Trifles? Yes—but tremendous trifles, and these are but few 
of many. Such savings have been effected in steel alloys, 
copper, brass, aluminum, rubber, and even in the 28-inch 
width semi-high-tenacity rayon now substituted for the 36- 
inch width high-tenacity fabric formerly used for the para- 
chutes attached to low-altitude fragmentation bombs—a 
change which saved 12,000,000 pounds or enough to make 
g20,000 parachutes. 


‘THE Ordnance Department produces approximately 1,700 
major items of equipment, such as tanks, trucks, cannon, 
machine guns, and ammunition of all kinds, not to mention 
many hundreds of minor items. The determination of the 
quantities and the desired military characteristics of these 
items is a General Staff function. Engineering, design, pro- 
curement, production, inspection, supply, and maintenance 
are Ordnance functions. 

Based upon battle experience, the Staff might say: “We 
need more ships and planes and less ordnance.” Or, speak- 
ing of ordnance equipment, they might say: “We need 
more medium tanks and fewer light tanks. We need more 
armor-piercing bullets for aircraft and antiaircraft machine 
guns. We need a greater proportion of 4,000-pound bombs 
for demolition work.” 

Can the Ordnance Department say: “No, you can’t have 
4,000-pound bombs because we are tooled to produce 2,000- 
pound bombs”? Can we leave our pilots without armor- 
piercing bullets because we are tooled for ball and tracer 
bullets in larger proportions? Can we say to our Armored 
Force, “You must use more light tanks,” if battle experience 
has taught them that they need a preponderance of medium 
tanks? ; 

The Army, the Navy, and the Air Forces cannot predict 
their requirements with certainty months in advance but 
must be ready to meet the constantly expanding or changing 
situations occasioned by the shifting tides of war. It is there- 
fore apparent that our production plans cannot remain fixed. 
We must be prepared to produce new items on short notice 
in order to maintain superiority of armament in the field. 
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Trucks That Go Down to the Sea 


Evolution of the Army’s Vehicles for Amphibious Operations 
Col. E. S. Van Deusen 


HE first definitely expressed requirement for amphibious 
vehicles in the United States Army was formally pre- 
sented when the military characteristics for the %-ton, 4x4 
truck, were drawn up on June 27, 1940. These military 
characteristics specified that the vehicle was to be amphibious, 
if practicable. However, these amphibious requirements were 
not incorporated into the specifications for the %4-ton, 4x4 
truck, as it was not considered possible of accomp!ishment 
at the time without a complete redesign of body and chassis. 
This docs not mean, however, that amphibious motor 
vehicles had received no attention by the Army prior to 
1940. Rather, the recorded action of the board which for- 
mulated the military characteristics of the %-ton truck rep- 
resented the crystallization and official recognition of the 
theory, formerly considered “crackpot,” that amphibious ve- 
hicles were practicable and desirable for military use. War 
Department files prior to 1940 contain quite a volume of 
correspondence relating to amphibious-vehicle designs and 
proposed methods of “amphibianizing” conventional equip- 
ment. These files include references to experimental work 
pursued by officers and enlisted men as well as commercial 
organizations and private individuals and show consistent 
application of effort to the problems over the entire period 
subsequent to 1920. 

The majority of these efforts appear to have been devoted 
to the development of auxiliary flotation equipment which 
could be attached to conventional cars and trucks when the 
need arose and hence they cannot be classified as truly 
amphibian projects. This approach was investigated quite 
thoroughly during the early stages of the program initiated 
early in 1941, but the results were so far from satisfactory 
that it was abandoned. Fig. 1 shows one device which 
floated the %4-ton truck, but it was sadly lacking in the other 
characteristics demanded for military use and added little 
to the improvised method of ferrying developed by the 
Corps of Engineers through the use of tarpaulins. An 
outboard motor provided the power for propulsion through 
the water. 

It was known, from commercial literature and military 
reports in the late ‘thirties, that the European armies were 
toying with the amphibian idea, one experimental design 
being based on the use of commercial engine and axle com- 
ponents. No such vehicles have been introduced by the enemy 
in action or service to date, however, so it is to be assumed 
that our progress with amphibious truck development and 
the production of practical designs have far outstripped that 
of the Axis powers. 

The War Department was first approached from the com- 
mercial field with a proposition to buy and test an amphibious 
vehicle according to designs submitted by the Aérosled 
Company in January 1940. The design submitted was not 
practical, and further research by the company resulted in 
the offering of a more practical design in July 1940. This 
proposal was turned over to the National Inventors Council 
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for investigation. The N.I.C., after study, referred the mat- 
ter back to the Ordnance Department as an entirely practical 
design. However, at that time there was insufficient informa- 
tion regarding requirements for that type of equipment in 
the Army to warrant setting up a development program and 
expending the limited funds available at the time for such a 
project. However, Mr. Roger Hofheins of the Aérosled Com- 
pany went ahead on his own initiative, organized the 
Amphibian Car Corporation, and commenced construction 
of a pilot-model vehicle in February 1941. 


IN the early part of March 1941, the Quartermaster Motor 
Transport Subcommittee of the Quartermaster Technical 
Committee, following through on its previous action with 
the Motor Committee Minute of the %-ton truck, made the 
recommendation that an investigation be initiated to develop 
a light amphibious vehicle comparable in size to the %-ton, 
4x4 truck, since amphibious qualities had not been obtained 
in that vehicle. The recommendation was approved by The 
Adjutant General’s office, and this approval also provided 
the basic policy for the later development of larger amphibious 
vehicles. On April 17, 1941, the National Defense Research 
Committee was requested to carry out the necessary research 
on an amphibious vehicle to carry a payload of approxi- 
mately a quarter of a ton, and the building of four pilot 
models was authorized. The N.D.R.C. contracted for the 
services of Sparkman & Stephens, Inc., of New York City, 
a yacht-designing firm, to conduct the research on the design 
of the vehicle, especially the hull. Mr. P. C. Putnam was 
assigned to the project by the N.D.R.C. and Mr. Roderic 
Stephens, Jr., undertook the supervision of the engineering 
for Sparkman & Stephens. The Holabird Quartermaster 
Motor Base also was directed to study the problem of con- 
verting the 4-ton, 4x4 truck into an amphibian. 

In the meantime, Mr. Hofheins had been building his first 
vehicle, and it was completed and successfully tested on 
May 19, 1941. A demonstration of this model, named the 
“Aquacheetah,” was held in Buffalo, N. Y., on May 27, 
1941, by the Amphibian Car Corporation for the benefit of 
interested representatives of the War Department. The ve- 
hicle demonstrated was an all-wheel-drive design with a 
hull resembling a broad-beamed barge in contour. The basic 
axles used were standard Dodge type, as used in the 1-ton, 
4x4 truck, but all wheels were independently sprung and 
driven by enclosed chains from the stub axles. The vehicle 
was powered with a commercial Ford V-8, 85-horsepower en- 
gine which was mounted amidship, and attained in the dem- 
onstration a water speed of approximately six miles an hour. 
The drive in the water was secured by a retractable propeller 
in a stern tunnel, and steering was accomplished by a rudder. 
Seating capacity was provided for six persons. The maneuver- 
ability of the vehicle was demonstrated by driving it in and 
out of the Niagara River. Following the demonstration, the 
pilot “Aquacheetah” was delivered to the Holabird Quarter- 
master Motor Base for further tests, after which the Quarter- 
master Corps was authorized to procure eleven additional 
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similar vehicles. Fig. 2 shows the pilot model of these 
trucks, as demonstrated at Buffalo. 

Characteristics were prepared covering the military fea- 
tures of construction and the performance requirements for 
a '%4-ton, 4x4 amphibious 
truck. These characteristics 
required a 1,000-pound pay- 
load, with a gross weight of 
approximately 5,400 pounds. 
The vehicle was required to 
attain a land speed of fifty- 
five miles an hour, and the 










minimum acceptable water 





speed was five m.p.h. Tire 
equipment was specified to 
be 7.50-16 size, mud-and- 
snow tread, standard on the 
Y,-ton, 4x4 trucks. The elec- 
trical system was to be either 
six or twelve vo!ts, but only 
the latter was produced. 










scheduled for service tests by 

the Armored Force, Cavalry, Corps of Engineers, Infantry, 

Ordnance, Signal Corps, Quartermaster Corps, and Medical 

Corps, and one was furnished to the British Army. 
Deliveries of these service-test trucks were secured during 

the early part of 1942, and preliminary reports indicated their 










performance as being satisfactory with correction of minor 
construction details. At about this time, however, the %-ton, 
4x4 truck was standardized in place of the -ton design, 
and orders were ,issued for conversion of the “Aqua- 
cheetahs” to include the new components involved, con- 
sisting, principally, of slightly larger engines, heavier axle 
construction, and the use of 9.00-16 tires. At the time the 
manufacturer accomplished these modifications, one addi- 
tional truck was procured, and all vehicles were again sub- 
mitted to the service boards. Fig. 3 shows the latest design 
of this amphibious truck, which can be produced on a 
volume basis if required. 

The “Aquacheetahs” were quite successful, within their 
limitations of size and cargo capacity, and it was proposed 
that further refinements be accomplished with a view to 
adoption as a standard vehicle. However, due to the con- 
current development of the %-ton amphibian, the speed 
with which that project. was completed, and the subsequent 
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development of the larger 244-ton amphibian, the War De. 
partment decided to drop the “Aquacheetah” project becaug 
there appeared to be no requirement for amphibious vehicles 
of the intermediate size represented by the *%-ton design, 


On February 18, 1942, the Quartermaster Motor Transport 
Subcommittee met in Dearborn, Mich., to witness a demop. 
stration of the first pilot model of the 4-ton, 4x4 amphibious 
truck, as developed by the National Defense Research Com. 
mittee and built by the Ford Motor Company. This vehicle 
was based on the use of standard components of the -ton, 
4x4 truck, such as the engine, axles, steering gear, etc. Its am. 
phibious characteristics were demonstrated by operation jp 
and out of the Huron River near Ypsilanti, Mich. 

Of the four pilot models which had been authorized under 
the N.D.R.C. project, one was built by the Marmon-Herring. 
ton Company, of Indianapolis, Ind., concurrently with the 
first one built by the Ford Motor Company. These two were 
quite similar in general appearance and arrangement, differ. 
ing only in constructional details. Fig. 4 shows the Ford. 
built pilot during the original demonstration, with Mr, 
Stephens at the wheel. The two other pilot trucks were 
built by the Ford Motor 
Company, Messrs. Clarence 
F. Kramer and Floyd G, 
Kerby of that organization 
being assigned the responsi- 
bility of supervising the en- 
gineering involved in_pos- 
sible quantity production. 
The last one built incor- 
porated many improvements 
and changes indicated by the 
preliminary testing and ex- 
amination of the first pilots, 
notably the rearrangement 
of the seating and cargo space 
to make it as nearly identical 
with that of the land vehicle 


The pilot-model trucks were Fig, 2, Tue First Pitot %4-Ton “AQuacHEETAH,” May 1941 4S practicable. 


On April 11, 1942, prior to 
the completion of the projected service-board tests of the 
N.D.R.C. pilot models, a directive from the War Depart- 
ment General Staff was received by the Quartermaster Gen- 
eral for the procurement of several thousand %-ton, 4x4, 
amphibious trucks, as soon as possible. In view of the 
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advanced stage of engineering and the existing production 
of %4-ton trucks in its facilities, the Ford Motor Company 
; directed to undertake the manufacture at once. As a 
ult of this rush requirement, tooling for production was 
Ford Motor Company in accordance with 


wa 
res 
commenced by the ) cor 
the verbal instructions and prior to receipt of a formal con- 


tract. The final pilot-model vehicle was immediately returned 
to the factory for tooling checks, and production plans were 
developed which resulted in eliminating about six weeks in 
the normal procurement routine and getting into production 
that much sooner. 

The '4-ton amphibian differed from the “Aquacheetah” 
in basic design in that the latter, while incorporating the 
major components of a standard truck, was laid out in a non- 
conventional arrangement, with the engine in the rear, while 
the %4-ton design retained the normal placement and relation- 
ship between components, almost identical with that of the 
land vehicle. In fact, in so far as principles are involved, the 
Y,.ton amphibian is a Jeep with the wheelbase lengthened by 
about four inches and with a watertight hull, molded to fit, 
added in such a manner as to permit the axles, which are 
conventional in all respects, to oscillate outside the hull. The 
marine propulsion is similar 
to that of the “Aquacheetah” 
except that the propeller is 
not retractable and is posi- 
tioned in the tunnel at a 
point high enough to assure , 
full ground clearance and " 
angle of departure. Fig. 5 
shows the %-ton design as 
produced in quantity during 
1942 and 1943. To this ve- 
hicle was accorded the honor 
of transferring General Eisen- 
hower from ship to shore in 
the invasion of Sicily. 


THE original conception of 
the amphibious 4-ton truck 
was based on its probable use- 
fulness as a scouting, reconnaissance, and raiding vehicle over 


terrain which might require traversing rivers and lakes. It 
was equipped with a 12-volt electrical system to permit the 
installation and operation of high-powered 2-way radio 
equipment. Primarily a personnel carrier, it was not in- 
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Y4-TON AMPHIBIAN, 1942 
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Fic. 6. Tue “Duck”—2'4-Tron Ampuisious Truck 


tended as a substitute for the parallel land vehicle, and the 
added weight of the hull and additional marine operating 
equipment naturally created a definite handicap to its land 
performance, although it has surprising ability, not so far 
below the normal truck on 
land. Its usefulness in flood 
rescue work during 1943 has 





been the subject of feature 
press articles, and, properly 
assigned and used in military 
operations, it should find a 
definite place in equipment 
tables. 

On April 15, 1942, im- 
mediately following the di- 
rective to procure the %4-ton 
amphibian in quantity, the 
Quartermaster 
authorized by the War De- 


Corps was 


partment to pursue the de- 
velopment of an amphibious 





truck based on use of the 
standard 2¥-ton, 6x6 truck 
and its components. The research on this vehicle was also 
turned over by the Quartermaster Corps to the N.D.R.C., 
and the firm of Sparkman & Stephens was again designated 
by the N.D.R.C. to conduct the detail work involved, in 
view of their success in the %-ton project. A development 
contract between the Yellow Truck & Coach Division of 
General Motors Corporation and the N.D.R.C. was signed 
on April 30, 1942. On June 12, 1942, forty-three days after 
the development contract was signed, the first pilot model 
was demonstrated to the Quartermaster Motor Transport 
Subcommittee at the proving ground at Milford, Mich. 

The vehicle had a rated pay-load capacity of 5,000 pounds, 
a gross weight of 18,000 pounds, and was constructed of the 
chassis components of the 24-ton, 6x6 truck, with 164-inch 
wheelbase. The basic principles of “amphibianizing” were 
almost identical with those applied to the %-ton design. The 
engine was the GMC 270-cubic-inch, the same as used in 
the standard cargo truck. This original pilot truck was 
mounted on the standard land vehicle’s 7.50-20 tires, with 
dual wheels on the rear axles. Tests over sand beaches later 
indicated the use of tires of larger cross-section, with single 
wheels on the rear to secure the advantageous maximum 
flotation resulting from this combination. 
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Following the demonstration at Milford, the vehicle was 
driven overland to Fort Belvoir, Va., where it was shown 
to other interested members of the Army Ground Forces 
and the Army Service Forces. On June 23, 1942, the vehicle 
was taken to Fort Story, Va., for testing in the ocean surf. 
The Quartermaster Motor Transport Subcommittee was 
present at these tests on that date, but due to a light surf 
condition, no conclusive tests could be conducted. The ve- 
hicle was to remain at Fort Story until a satisfactory surf was 
available, but on June 24, 1942, the Commanding General 
of the Army Service Forces, satisfied from the preliminary 
tests that the vehicle would be extremely valuable to the 
Army, directed the procurement of several hundred units, 
and the pilot-model truck was returned to the manufacturer 
to aid in toojing for production. 


As in the previous project, many minor and some major 
changes were introduced into the design of the “Duck” 
during the early stages of production. The name “Duck,” 
by the way, originated by coincidence and accident from 
the model designation applied by the manufacturer in follow- 
ing the normal commercial method of using key letters and 
numerals to indicate the model year, type of drive, and 
equipment. This code resulted in the combination “DUKW” 
as supplying the proper key, which naturally became “Duck” 
on the tongues of American soldiers when they were first 
introduced to this rather startling vehicle, which gives the 
appearance of serenely floating on quiet water and waddling 
on land much like the fowl its name suggests. Fig. 6 shows 
the final model of which thousands have been built. 

A substantial number of “Ducks” were produced and de- 
livered to the Army in 1942, and comprehensive tests showed 
them to have remarkable ability over the toughest sort of 
beaches and through surf too heavy for successful negotia- 
tion with the ordinary shore-launched boats used by the 
Coast Guard. Experimentation by the Engineer Amphibian 
Command and the Transportation Corps proved their value 
in landing operations, both for assault purposes and for the 
movement of supplies from ship to shore in the absence of 
adequate dock facilities. These trucks have rendered valuable 
service in recent amphibious operations and in at least one 
instance have been recognized in enemy dispatches as being 
worthy of special note, “near hits” on “an amphibious truck” 
being listed in a Japanese report of damage recently claimed 
to have been inflicted on an allied Southwest Pacific task 
force along with hits claimed on a number of fighting ships 
and transports. 

The “Duck” has an over-all length of approximately 31 
feet, a width, or beam, of approximately 8 feet, and is about 
7 feet high when its canvas top is down. The vehicle has a 
dry shipping weight of 14,100 pounds. On land, the “Duck” 
can carry approximately thirty-five men; on water, it can 
transport fifty men, or more, depending on the freeboard re- 
quired to negotiate a particular water crossing. While on 
land, the vehicle drives through all six wheels; in the water 
it is driven by a rear-mounted propeller. The axle and water 
propeller shafts pierce the hull through sealed tubes or open- 
ings. The steering gear is connected to the rudder so that 
normal operation of the steering wheel guides the vehicle in 
the water. The propeller drive can be augmented, when neces- 
sary, by the revolution of the driving wheels. Thus, prior to 
entering or leaving the water, the driver can shift controls 
to provide a land-and-water drive to avoid getting stuck. A 
winch is mounted on the rear deck of the vehicle in such a 








manner that the cable can be used effectively from either eng 
Essentially, the amphibian is not a combat vehicle; howeye 
it will doubtless prove of value in forcing river crossings cal 
in surprise landings where shoals, reefs, or sandbars are ep, 
countered which ordinarily would render the use of an assay 
boat impractical. 

The only amphibious truck, other than those described 
above, which the writer is at liberty to discuss at this time 
is one which was tested briefly during the early part of 
1942 concurrently with the original pilot models of the Y%-ton 
design. This was known as the “Applegate” amphibian, of 
which only two experimental units were produced. The 
principal features were unusually low weight and silhouette 
drive on the front axle only, steering by rear caster wheels 
and plywood hull construction. It was notable more for the 
unique design than for its performance or stamina, the lack 
of which resulted in early abandonment of the project. 

Our amphibious trucks are not such extremely complicated 
vehicles, but they do represent distinctly unusual manufac. 
turing problems for the automotive industry. The primary 
engineering problem which spilled over into production dif. 
ficulties has been the fabrication of the hulls and their 
closures. An exposition of the details of design and con- 
struction, including the modifications injected into production 
as the result of service experience, cannot be released at this 
time, but will make very interesting reading when the sit- 
uation permits. 

Successful amphibian operation requires a thorough under. 
standing by the commander of the limitations of the equip. 
ment. It also demands of the operator a basic knowledge 
of the principles of small-boat handling and detailed training 
with the particular model to which he is assigned. As land 
trucks, our standard models are no more difficult to handle 
than other standard vehicles. They do require special con- 
sideration from the maintenance angle, however, and they 
should not be used as substitutes for the land vehicles except 
in extreme emergencies. 

It is interesting to note the similarity of many of the items 
of peculiarly marine equipment, controls, and instruments 
incorporated in these vehicles to those which one would 
expect to find on aircraft or submarines. In addition to the 
normal automotive controls, these include such items as: 
special marine operating instruction plates, ventilator handle, 
propeller-engaging lever, bilge-pump control levers, pump 
valve shift levers, deck air intake control lever, air outlet 
duct control lever, fire caution plate, recording engine tach- 
ometer, anchor and cable, and an emergency bilge pump. 
Surf shields, and many other items too revealing in their 
nomenclature to permit mention in the present article are 
also incorporated. 

The vision of the dreamers and pioneers of amphibious cars 
and trucks has been proved well-founded. Ordnance amphi- 
bious trucks are proving the practicability of manufacturing 
this type of hybrid vehicle and the basic soundness of the 
engineering which has been incorporated in current produc- 
tion models. It is safe to predict that further advances in 
the art will be made and prove that even the Gargantuan 
monstrosities which have decorated the covers of certain 
“penny-dreadful” pu!p magazines in the past are not with- 
out the pale of possible development and use in the next 
“war to end all wars.” In the meantime, wouldn’t the %4-ton 
amphibian, even imperfect as it may be today, make a 
handy outfit for that duck-shooting trip after we finish our 
present job of world housecleaning? 
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Machining Cast Armor Plate 


A Discussion of the Tools and Technique Required 
Fred W. Lucht 


NE of the difficulties in machining armor-plate castings 

is that the term “armor plate” of itself provides no 
definite indication as to the machinability or lack of machin- 
ability of an individual casting. Specifications for armor 
plate are largely based on ballistic requirements and have 
only slight bearing on the chemical composition or physical 
characteristics of the material. It is the latter which deter- 
mine its machinability. 

There are, however, a number of general considerations 
applying to almost all armor-plate castings which require 
machining. It is the general practice, for instance, to remove 
the gates by flame cutting, and on some castings an ex- 
tremely hard, glassy surface is encountered. The second 
characteristic is that most castings of this type, particularly 
for tank parts, have irregular contours and thus require 
interrupted cutting. A third problem is that the casting 
frequently has scale on some portions. In some cases also, 
hidden sand pockets and extremely hard inclusions are 
found to be present in the portion of the casting to be re- 
moved by machining. 

An outstanding difficulty in machining armor plate is that 
this naturally tough and hard material has a tendency to 
“work harden.” It is therefore important to use tools which 
are as free-cutting as possible. 

Equipment employed to machine armor-plate castings con- 
sists largely of vertical boring mills, vertical turret lathes, and 
large engine lathes. Prime characteristics required in such 
machines are that they should be sufficiently rugged to with- 
stand the shock resulting from interrupted cutting and that 


Mr. Lucht is an engineer with the Carboloy Company, Inc., Detroit, 
Mich., and is the author of other treatises on machining metals. 


the drive motor should have ample power to pull the maxi- 
mum number of tools—particularly when the latter are 
slightly dull. The power requirements should take into 
consideration allowances for machining to maximum depth 
of cut, since some castings have more run-out than others. 
Horsepower requirements should be carefully checked to see 
that the machines will not be underpowered. If they are, it 
may be impossible to secure the combination of cutting 
speeds, depths of cut, and feeds essential to efficient machining. 

If possible, each machine should be equipped with a 
variable-speed motor drive having a rheostat control or other 
device to permit varying the cutting speed during a cut. 
This is a help in maintaining the proper cutting speed for 
facing cuts on rotating parts. It also permits smooth and 
rapid speed changing to protect the tools when hard spots 
or sand inclusions are encountered; otherwise it might be 
necessary to run the entire cut at a lower speed. 

Fixtures should be sufficiently rugged to absorb the vibra- 
tion and shock resulting from an interrupted cut. Points of 
location and support should be carefully selected to equalize 
stock removal, taking into account not only the particular 
operation in question, but also stock removal in subsequent 


operations. 


IN machining armor-plate castings it is highly desirable, if 
not essential, to precede fixture design by “planned-cutting” 
layouts for each casting. In this connection, one of the most 
useful procedures before machining an armor-plate casting is 
the preparation—even before actually tooling the job—-of a 
planning chart which will show in detail the cuts to be taken 
to convert a rough casting to a finished machine part. 
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Fig. 1 shows a typical chart of this kind. It includes a 
section drawing of the finished part superimposed on a 
sketch of the rough casting. The part shown is not an actual 
one, but is typical of conditions to be met in machining 
many armor-plate castings. Note that the chart shows the 
order of the various cuts while the tabulation indicates the 
type of tool to be used, where it should be placed on the 
machine, the revolutions per minute, and the feed required 
to produce the correct speed- , 
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wasted by the operator taking cuts on a cut-and-try basis to 
bring an important diameter within specific tolerances after 





feed relationship, as well as 
other data. For the sake of 
clarity, the cut taken by each 
individual tool is separately 
numbered, although two or 
more cuts by two or more 
tools may be combined in 
the same operation. This is 
useful practice since it in- 
dicates readily to the opera- 
tor which tool should enter 
the cut first. 

Drawings such as these, 
with their accompanying cut- 
ting instructions, have been 
found tremendously useful 
in reducing machining time 
on armor-plate castings as 
well as other forms of large 





casting 








0.2. of 
casting 





taking the initial roughing cut. This waste time can be re. 
duced materially by providing the operator with an indicay. 
ing type of gage, enabling him to determine quickly the 
amount he is off size. By using graduated dials on the 
machine, he then can quickly make the necessary ad. 
justment for size and take the final finishing cut, 
On many vertical boring 

mills it is possible to use 

two vertical rams for ma. 

ond chining and reduce the over- 

all machining time where 

| only one ram is normally 

being used. Fig. 3 shows 

such a set-up. The tool tak. 

ing the longest cut is, ac. 

cording to good practice, 

located in the left-hand 

ram where its face is not 

visible to the operator. The 

tool taking the shortest cut 

is located in the right-hand 

ram where the face of the 

tool is visible. With both 

tools starting to cut at ap- 

proximately the same time, 

the operator now has an 


























castings on which a number Use | Jn Tool opportunity to stop the tool 
of different cuts are re- _ Tool ott |RPM| Feed] Seitin Remarks in the right-hand ram after 
quired. For instance, with *_| Head = it has completed its cut and 
reference to Fig. 1, turning 1 Ls ae LH. | 12 0.015} —— yf nciy wat ep nee before it hits the shoulders 
the outside diameter at “3” > | E] 01234] | 12 loos! 0:1234 on the work, permitting the 
or boring at “4,” before « in > tool in the left-hand head to 
taking facing cuts “5” and 5 = ee RH.) 10 /0015) go on until it has reached 
“6” will materially reduce 4 1§| 01234] 1 | 90 the end of its cut. 

the over-all time since the we ee Similarly, in Fig. 1, if 























latter are to be followed by 





operations “7” and “8” are 
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two more facing cuts, “7 
and “8.” Similarly, the 
finish-boring operation “g” 


is placed ahead of finishing operation “1o.” The stock to 
be removed in operation “12” may be handled by a plunge- 
type cut. 

On most machining operations it is always good practice 
to start a facing cut ahead of a boring or a turning cut. This 
enables the facing tool to remove all rough stock and leave 
clean material in which to start the turning and boring tools. 
This routine assists in protecting those tools which may have 
to hold size within definite limitations for the longest time. 

Every cut taken after the “first” finishing cut represents 
waste time. As a matter of fact, a number of light cuts with 
a depth of only a few thousandths (0.002 to 0.015) of an inch 
will produce a poorer finish, due to work hardening, than 
when the finishing cut is 0.045- to 0.060-inch deep. In addi- 
tion, the multiple light cuts also result in rapid loss in size 
maintenance because of increased tool wear. A good rule to 
follow in machining cast armor plate is never to take two 
or more cuts where a one-pass finish may be satisfactory. 
When it is necessary to follow a rough cut by a finish cut, 
leave 0.045- to 0.060-inch stock for finishing. This gives the 
finishing tool increased life while improving finish and 
maintaining size much better. 

On many vertical boring mills, much valuable time is 


Fic. 1. DiacRaAM AND CHART FoR “PLANNED CUTTING” 


performed simultaneously, 
tool No. 8 should be in the 
right-hand ram and tool No. 
7 in the left-hand ram. Tool No. 8 is started first and then 
tool No. 7. The operator now watches tool No. 8 to stop the 
feed when it has reached the finish of its cut and can then 
turn to watching tool No. 7. 

Rules for planning the machining of armor-plate castings 
cannot be made specific. A layout like that in Fig. 1, how- 
ever, will quickly reveal in each instance the proper depth 
and sequence of cuts which will give minimum floor-to-floor 
time. Frequently, it is found that several operators on as 
many machines, running three shifts of work on the same 
job, will vary widely in their floor-to-floor time. This is 
usually traceable to lack of proper planning and therefore 
to lack of uniformity in practice. 

In making a sketch such as shown in Fig. 1, it has usually 
been found desirable to make it full size, properly scaling 
the depths of cut as a help to the operator, especially if the 
job is new to him. When this practice is followed, it will be 
found frequently that even greater increases in production 
are available than through the adoption of carbide tools 
alone. 

It is not always an easy matter to introduce planned cut- 
ting in a shop, particularly where the operators are old 
hands. Here the introduction of a “new” form of tool (car- 
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hides) is of major assistance in improving general machin- 


ing practice in the shop. 


EXPERI NCE has shown that in selecting tools for the 
machining of armor plate, best practice is to tool up for use 


of carbides rather than high-speed steel or other types of 
cutting material. The rule should be to use carbides wherever 
possible, since this provides much faster mathining, longer 


tool life, and less down-time for the machines. This is due 


to the higher resistance to abrasion of carbide tools and their 


ability to cut at higher sur- 





the work is away from the relatively weaker nose of the tool 


and back along its face. The tool thus enters the cut with a 
“slicing” action. The gradual entry of the tool into the cut 
reduces the shock on the carbide tip as well as providing 
a gradual take-up of backlash in the machine. The tool is 
not as useful for finishing cuts, since the extreme negative 
back rake on the tool has a tendency to curl the chip to 
ward the finished surface with a possibility of marring the 
latter. The shape of the tool limits its use to shanks which 
are approximately one-inch square or larger in size. 

Cross sections of shanks 





face speeds. 

There are times, how- 
ever, when high-speed steel 
tools can be effectively used 
in. machining armor-plate 
castings. On multiple-turn- 


7° relief 
all arounda- 


ing operations where one , 





tool is working on a large 


for any single-point tool, as 
a matter of fact, should be 
sufficiently large to with 
stand the bending load re 





sulting from the depth of 
cut and feed used for a 
given tool overhang. This 


means that when a cut is of 








diameter and one on a fairly a. 


small diameter, it is some- 
times advisable to use a 
carbide tool for the faster 
speed and a high-speed-steel 
tool for the necessarily 
slower speed, thus obtaining tantion Aun 
maximum advantage trom 
both types of tools. This has 
been found satisfactory pro- 
viding the smaller diameter 
is relatively free from hard 








the interrupted type, either 
the shank must be larger or 
the tool overhang must be 
reduced to protect the tool 
against the higher impact 
load. Shank materials may 
be either SAE 9250 steel 
(Silman), carbon varieties 
ranging between SAE 1050 
and SAE 1095, SAE 2340, 
or any low-alloy type. 





It should be emphasized 








spots and inclusions. When 
carbide tools are used, it will Fic. 2. Suear-Type Tippep 
generally be found that parts 

can be cast closer to size, thus reducing machining time. 
The reason for this is that carbide tools can finish cut 
through scale more effectively than can be done with tools 
of other materials. It might be pointed out also that casting 
closer to size also effects a saving in vital materials. 

Of particular importance in the machining of cast armor 
plate is that tool shapes must be correct and definite for 
each machining operation to provide maximum speed in 
cutting, best obtainable finish, and longest tool life. In gen- 
eral, the weakest portion of any carbide cutting tool is the 
nose radius, and the more protection afforded the nose of 
the tool the longer usually is the life. This means the proper 
combination of side cutting edge and back and side rake 
angles, since these three angles control the protection aflorded 
both the cutting edge and the nose radius. 

Where cuts are of an interrupted nature, the tool must 
be designed to prevent its digging into the cut in any direc- 
tion and also to absorb backlash in the machine before the 
nose of the tool enters the cut. Much unnecessary tool trouble 
has been caused in the past by failure to observe this simple 
consideration. 

From this standpoint, one of the most important develop- 
ments in connection with the machining of cast armor plate 
was the introduction of the “shear-type” tool. This tool, 
shown in Fig. 2, was at one time used quite extensively 
but had fallen into disuse until reintroduced in several shops 
by Carboloy engineers. It is performing a rea! job today in 
rough machining not only armor plate but also other forms 
of large castings. It derives its advantage from the fact that, 
on interrupted cuts, the first contact between the tool and 
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that in setting up tools for 
the machining of cast armor 
plate, tool overhang should 
always be kept to the minimum. When the operator is 


* 


forced to use a tool with too big an overhang, vibration may 
be set up in its shank, decreasing tool life. This characteristic 
is readily identified by a singing sound or even chatter 
of the tool. 


IN machining armor plate as in machining any material 
with carbide tools, it is essential that tools be watched to 
prevent their becoming excessively dull. A dull tool breaks 
down rapidly, requiring far more grinding when eventually 
resharpened than if sharpened before it becomes too dull. 
Furthermore, it takes more power to machine with a dull 
tool than with a sharp one. Unless properly instructed, some 
operators will continue to work with dull tools until the 
machine finally stalls due to insufficient power. There is 
little excuse for this sort of thing since the chip itself will 
tell the story of whether or not the tool is sharp. The ap- 
pearance of streaky discoloration or a reddish color is almost 
always an indication that the tool needs sharpening. With 
a perfect cutting edge the chip is uniformly silvery. A straw- 
colored band appearing on the rough surface of the chip 
means that the cutting edge is breaking down. This band 
runs in the direction of the chip flow. 

Two different methods of procedure are recommended 
when a machine accidentally stops with the tool in the cut. 
If the tool is accessible or will not drop if loosened, dis 
connect the feed, loosen the clamp screws, remove the tool, 
and examine it before starting the machine. If the tool is 
not accessible or will drop if loosened, disconnect the feed 


before starting the machine. 
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As a matter of fact, whenever it is desired to stop a cut, 
the feed should always be thrown out first, allowing the 
tool to free itself in the cut before the machine is stopped. 
Moreover, when the cut is of the interrupted type, the 
operator should try to stop the machine with the tool in an 
open space after throwing out the feed. 

The grinding of tools is a specialized art and can be 
performed most quickly and accurately by men whose sole 
job it is, day in and day out, to grind tools to required 
dimensions and tolerances. While correct grinding may take 
a little longer than incor- 
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depths of cut, if necessary, by using relatively light feeds. 
In roughing, the best practice is to cut to within one-sixteenth 
of an inch of the finished diameter or face, thus “sinking” 
the roughing tools as much as possible. Cuts as deep as three. 
fourths to one inch have been taken effectively with carbide 
tools. As a matter of fact, carbide tools seem to stand up 
even better with deep than with light cuts because the pres. 
sure is distributed over a greater length of the tip. 
On interrupted cuts, the advantage of burying the tool to 
the maximum depth of cut and reducing the feed if neces. 
sary is even greater than on 





rectly grinding a tool, the 
life 
machining 
armor-plate castings is such 
that the average grinding 
time per piece produced is 


in between 


when 


difference 


L.H. Ram 


grinds 


continuous cuts. Tool life 
will be better under such 
conditions than if the depth 
of cut were equivalent to 
the nose radius or even less, 
The reason is that the shock 





considerably less for the cor- 





of the interruption is re. 





rectly ground tool. 

Whereas 25 to 30 feet a 
minute is an average maxi- 
mum for machining with 


moved from the nose end of 
the tool, and first contact 
between the and the 
work after each interruption 





tool 





high-speed-steel tools, no dif- 
ficulty is usually encountered 








| is located farther back to- 
| ward the end of the tip 





in using speeds of 150 to 
250 feet a minute when cut- 
ting with carbide tools on 
continuous cuts. Actual speed depends on the machine and 
work conditions. The cleaner the material and the better the 
condition of the machine, the higher the possible speed. 
3est_ practice on continuous cutting is to start around 150 
feet a minute and increase the speed until the best machin- 
ing time has been obtained without creating other difficulties. 
More care should be taken to prevent underspeeding than 
overspeeding when machining with carbide tools. Even on 
interrupted cuts it is questionable whether speeds of less 
than seventy-five feet a minute should be used, since the 
lower speed and the high chip pressure on the cutting edge 
may cause rapid tool breakdown. If higher speeds are not 
available on the machine it may be better to use a high- 
speed-steel tool at twenty-five to thirty feet a minute. It is 
frequently noticed when facing interrupted cuts that the 
finish is poorer toward the inside diameter. This is another 
evidence of underspeeding since the tool, as it approaches 
the smaller diameter, is cutting at a lower and lower speed. 
The best procedure here is to provide the machine with a 
rheostat by means of which the work speed can be increased 
as the surface speed is reduced (see Fig. 4). Such a control 
not only quickly improves machining conditions, but also 
reduces the over-all machining time and helps to save the 
tool. . 

When machining interrupted cuts, it is recommended, in 
general, that the starting feed should be around roo feet a 
minute with a “normal” range of go to 150 feet. A rheostat 
control here would permit reducing the speed if the casting 
is found to be bad after starting the cut. As soon as the 
material becomes cleaner, the speed can be again increased 
to 100 or 150 feet a minute. To determine when it is desir- 
able to reduce the speed, it is necessary only to listen to the 
sound of the chip. In machining armor plate, the chip should 
come off with a characteristic “whistle.” When a hard spot 
is encountered, the tone changes. 

In machining cast armor plate it is usually desirable to use 
as deep a cut as possible, compensating for extremely heavy 
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where the strength is 
greater. When the tool hits 
a sand pocket or hard inclu- 
sion, a deep cut will insure the tool being buried in clean 
material to steady it while cutting. Furthermore, the tool 
will not be as free-cutting, if the nose radius or less is buried 
in the cut,’as it will be if a greater portion of the side 
cutting angle is also cutting. 


IN machining interrupted cuts it is desirable to leave at 
least one thirty-second of an inch for finishing. Cast armor 
plate is somewhat springy and has a tendency to distort to 
some extent during the roughing cut. Leaving one thirty- 
second to one-sixteenth of an inch for finishing enables 
cleaning up to correct specifications. 

As to feed, a good average is around 0.015 per revolution. 
Where there is considerable impact on the tool it may be 
desirable to reduce this to 0.010 per revolution. However, a 
reduction in tool life is often caused by too light a feed, the 
light feed tending to increase the abrasive action between 
the tool and the work at the point of entry of the tool into 
an interrupted cut. There is also increased abrasion between 
the light chip and the tool. This condition is particularly to 
be guarded against on machines having considerable back- 
lash. In general, the larger the cutting-edge angle the greater 
the feed which should be used. Tool life is usually increased 
with higher feeds. 

However, it is frequently possible to use a feed of 0.010 
to permit finishing of the casting in a single pass—partic- 
ularly where surface finish is not of vital importance. Best 
practice to follow is to start with a fairly small feed and 
then increase it until the set of conditions is encountered 
which will give the best combination of machining time and 
degree of finish. As a matter of fact, it is frequently possible, 
where finish is not too important, to use a higher feed for 
finishing than for roughing. 

Considerable trouble frequently can be avoided on old 
vertical boring mills by reducing all feeds at least fifty per 
cent through the use of change gears. Some of these old 
boring mills—as well as a few of the new ones—have mini- 














T4i 
feeds, 
Penth 
cing” 
hree- 
bide 
] up 
pres- 


ol] to 
CCes- 
) on 
life 
such 
pth 
. to 
less, 





ARMY ORDNANCE 





2ER > 
NovEMBER-DECEMBER, 1943 
——————————— 


mum normal feeds of 0.025 to 0.031. This feed is frequently 
somewhat too high when machining interrupted cuts. 
A point to D 


have a considera 
This is truc also when hard spots are encountered. If too 


e guarded against when armor-p!ate castings 
ble runout is reducing the feed too much. 


small a feed is used in such cases, the tool has a tendency 


to “ride” the cut. 1 
speed, as previously mentioned. 


Here it is better temporarily to. reduce 
cutting — 
When taking facing cuts, it is usually desirable to start 


the cut at the outside diameter and feed toward the center. 


This permits the use of stand- 


We have seen heavy machines stall where a lighter machine 
would take the same cut without difficulty just due to the use 
of a chip breaker which had a tendency to choke the chip. 
On interrupted cuts, chip breakers frequently can be for 
gotten entirely since no objectionable or dangerous hay-like 
chip is formed as may be the case with continuous cuts. It 
a chip curler is required for an interrupted cut to control 
the chip between interruptions, the curler should be of 
maximum width. On continuous cuts on armor-plate cast- 
ings it is sometimes difficult to control the chip if the casting 
is in poor condition making 


it necessary to run at slow 





ard tools. If a tool has to be 
fed outward from the cen- 
ter, a special tool with in- 
creased relief behind the 
cutting edge is required to 
insure free cutting. 
General indications are 


speeds. This type ol chip is 


a almost impossible to break. 
| { ; ; . 

It is preferable to coil it 
| 1 Feed r 
1 + loosely in coils of about 114 
E> | to 14% inches in diameter. 


12 When this is done one of 











that longer tool life is ob- 
tained by cutting armor 
plate castings dry. It is fre- 
quently necessary, however, “7 
as on parts where accurate 





size is of prime importance, 


“7 Increase speed----* 


eventually hit the work and 
break off; (2) it will hit 
some part of the fixture, 


add three things usually will 
. Y happen: (1) the coil will 
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chuck jaws, or chip bank 





to use a coolant to prevent 
the casting from absorbing 
the heat of the roughing cut 
and thereby distorting the casting in the fixture. Some- 
times a coolant also should be used when finish machining 
to prevent the possibility of a dimension being to size while 
the work is hot and then shrinking undersize when it cools 
off. The loss of time resulting from the necessity of waiting 
for a casting to cool after rough machining is also a con 
sideration in whether or not a coolant should be used. 

If a coolant is used for this purpose, however, it should 
not be directed against the tool or allowed to splash against 
it, but should be directed whenever possible against some 
major portion of the casting to keep the work itself cool. 
Where limitations make it necessary to direct the coolant to 
a point on the casting near the tool, a high-velocity stream 
of coolant should be used, directing it at both the face of the 
tool and the curling chip. A properly cooled chip will have 
a silver color. If coolant must be used, a solution of soluble 
oil as furnished by any of the leading cutting-oil manu- 


facturers is recommended. 


CONTRARY to usual practice in the machining of steel 
with carbides, chip breakers incorporated in the tools are 
usually undesirable in machining cast armor plate. The only 
time when chip breakers should be used is when the chip 
becomes a hazard to the operator, ruins the finish, or has a 
tendency to spoil the tool. The reason for this is that chip 
pressure is extremely high and chip breakers in themselves 
tend to increase the pressure on the cutting edge and reduce 
tool life. If chip control must be built into the tool, a chip 
curler rather than a chip breaker should be used, and these 
should be designed so as to coil the chip loosely; the tighter 
the coil, the greater the pressure. Tight curling becomes 
particularly troublesome where castings have hard spots. 
These hard spots in themselves tend to curl the chips tighter. 
Chips should never be broken into short lengths. A short 
chip may raise loads up to a point where the machine 
actually kicks out, stalls, and breaks tools. It is rather 
remarkable to note the extent of this increase in loading. 
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and break off; (3) it will 
drop because of its own 
weight. Many times a flow of 
coolant directed against the chip will simplify the problem 
of breaking it. 

One of the hazards of coiling chips too tightly is that a 
high pressure is built up, and when the chip snaps away 
from the cut it usually flies off at a rather high velocity, 
becoming a real danger to the operator or any one else near 
the machine. When negative rake angles (either back or side 
rake, or both) are used, there is a decreased tendency to- 
ward a chip problem, since a tool so designed will direct 
the chip against the unformed portion of the cut and break 
it. If it fails to do so at one feed, proper chip breakage may 
be restored by increasing the feed slightly. 

When chip curlers have to be used, too much emphasis 
cannot be placed on the importance of properly regrinding 
the curler when sharpening tools. It is not unusual to find 
that a tool which has been operating quite satisfactorily 
before regrinding will tend to break down rapidly after 
sharpening due to improper procedure in grinding the chip 
curler. In this connection the operator should be cautioned 
against using worn-out diamond wheels for grinding chip 
curlers. It is almost impossible to grind a correct curler with 
a worn wheel. 

A volume could be written on selection of correct angles 
in machining cast armor plate. Negative back rake has been 
found highly advantageous in many applications as previ- 
ously mentioned. With such tools, the tip is below the center, 
reducing the amount of front clearance necessary for straight- 
ening the tip by providing more shank support under the 
nose. Where considerable hard inclusions and sand pockets 
are encountered, it is frequently desirable to provide a small 
amount of negative back rake where cuts are continuous. 
This has a tendency to protect the nose of the tool. General 
indications are that for interrupted cuts, side-rake angles of 
between five degrees positive and three degrees negative in- 
sure the best tool life. The larger positive angle improves 
free cutting action. Negative angles are best when the work 
is hard and scaly and contains hard inclusions and sand. 
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It Has Proved the Outstanding Machine Weapon of World War II 
Brig. Gen. James Kirk 


OR more than a year the Army Air Forces have been 

heavily engaged in Europe, in Asia, and in Africa. 
During this time, reports have appeared almost daily in the 
newspapers of fierce fights between American bombers and 
pursuit ships and Axis aircraft in which large numbers of 
enemy planes have been shot down. The results obtained 
reflect credit on the planes, on their crews, and on the guns 
and ammunition employed. The caliber .50 aircraft machine 
gun, with which all our successful types of bombardment 
aircraft are armed, has been especially noteworthy for its 
performance. 

During World War I, most combat aircraft were armed 
with rifle-caliber machine guns. Toward the end of the war, 
a start was made in the development of a caliber .50 machine 
gun since a heavier-caliber weapon was desired for greater 
destructive effect against ground and aérial targets. Postwar 
development led to the adoption of the caliber .50 Browning 
aircraft machine gun, Mr1g2t, initially designed for timed 
firing between the propeller blades of fighter airplanes. Its 
principle of operation was substantially the same as that of 
the caliber .30 water-cooled Browning machine gun, M1917, 
which was used toward the end of World War I by our 
troops in France. Of course, there were very substantial dif- 
ferences between the two weapons because of the much 
heavier cartridge employed in the caliber .50 gun. 

After the development of the caliber .50 aircraft machine 
gun was completed, a water-cooled gun of that caliber for 
antiaircraft use was developed and standardized as the caliber 
.50 water-cooled Browning machine gun, Mig2t. The air- 
craft and water-cooled models, M1rg21, had substantially the 
same working parts except for the barrels and barrel jackets; 
however, their use was somewhat restricted because the 
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ammunition be't had to enter each gun on the left side. 
Consequently, symmetrical installations of multiple guns 
could not be made. Also, a need had developed for an air- 
cooled caliber .50 machine gun having a barrel definitely 
heavier than that of the aircraft gun so that a larger number 


of shots could be fired 


through it before serious loss of 
accuracy caused by expansion of the bore of the barrel from 
heating would result. Furthermore, experience with the 
Mrg21 models showed the desirability of making certain 
minor improvements in the guns. Therefore, the caliber .50, 
M2, model was developed and standardized in 1933. 

There are three main types of caliber .50, M2, machine 
guns; namely, the M2 caliber .50 aircraft machine gun—the 
most important one—which was given prime consideration 
in all phases of design, the M2 caliber .50 water-cooled 
machine gun, and the M2 caliber .50 heavy-barrel machine 
gun. All these guns can be mounted in the same mount, 
and any of them can be changed over in a minute or so to 
take the ammunition belt from either the right or left side 
without additional parts. By changing barrels, barrel jackets, 
and minor components, any of these three types can be con- 
verted to either of the other two. Thus, the utmost in the 
interchangeability of the important parts of the guns is ob- 
tained, greatly facilitating mass production with the same 
tooling setup. . 


THE M2 caliber .50 aircraft machine gun is today the most 
important aircraft weapon used by the Army Air Forces. Its 
high rate of fire (800 shots a minute) combined with its 
powerful striking effect and long range (it outranges the 
20-mm. cannon used by the Axis), explains why it has ac- 
counted for so many hundreds of Axis planes in World 
War II. This gun is one of the few weapons used by all our 
armed services alike. In addition to its employment as an 
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aircraft gun by the Army Air Forces, the caliber .50 is used 
by the Ground Forces as an antiaircraft-antipersonnel weapon 
and, with armor-piercing ammunition, against light tanks and 
armored cars. It is employed by the Navy, Coast Guard, 
and Marines for aircraft, ships, and landing forces, and is 
the chief antiaircraft weapon on our merchant ships. The 
Ilustration on page 564 shows a caliber .50 water-cooled 
antiaircraft machine gun being used against attacking tanks. 

Since the gun is so good as an aircraft weapon, the Army 
Air Forces, the Bureau of Aéronautics of the Navy Depart- 
ment, and aircraft manufacturers making war planes have 
exercised much inventiveness in mounting the caliber .5o 
Browning gun in aircraft. For this reason, more than a 
dozen of these lethal weapons make it almost certain death 
for any Axis fighter plane to approach the Flying Fortress 
from any angle. Marvelously designed machine-gun turrets 
carrying twin .50's which can be operated by a twist 
of the gunner’s wrist are located in the underside, the top, 
and the tail of this superb flying machine. The mounts in- 
clude a scientifically designed computing sight which cuts 
to a minimum the judgment which must be exercised in- 
stinctively by the gunner in hitting an attacking plane, no 
matter what its speed or angle of approach. 

During the Coral Sea battle in which such heavy damage 
was done to the Japanese fleet, a lone Navy pursuit ship, 
which had become separated from the other planes in its 
flight during a doghght with Japanese planes, was re- 
turning to its carrier when the pilot spied a Nip destroyer 
plowing along through the waves at high speed. The Navy 
flier decided to take the destroyer on. He darted at the ship 
and made two runs over the vessel, spraying its super- 
structure with his caliber .50 Browning machine guns. These 
two passes incapacitated every one visible on the ship. He 
then leisurely circled the destroyer, firing into the sides of 
the vessel. When his supply of ammunition was exhausted, 
he flew home, leaving the destroyer motionless in the water 
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In the Solomons on one occasion the Marines surprised a 
Jap transport column that appeared to consider itself out 
of machine-gun range and shot it up with water-cooled 
caliber .50 Brownings. The heavy slugs smashed up the Jap 
trucks and made the Jap soldiers who were hit by them 
look as if they had been run over by the trucks. During the 
initial phases of the landing operations in North Africa, 
when strong opposition was put up by the Germans against 
American landings, several multiple-mounted heavy-barrel 
water-cooled guns chalked up scores of a half dozen German 
planes knocked down apiece while they were on landing 
barges or just after reaching the shore. 


SINCE there are hundreds of thousands of these guns now 
in action against the enemy, it will be appreciated that the 
problem of supplying spare parts to replace those that wear 
out in action is a substantial one. However, as most of the 
important parts in these guns which require replacement 
are identical in the aircraft, water-cooled, and heavy-barrel 
types, the number of items of spare parts which must be 
stocked by Ordnance depots in the theaters of operations is 
a minimum. If antiaircraft troops, for example, find them- 
selves short of important spares, they can obtain the needed 
parts from nearby air bases out of stocks kept on hand to 
meet the requirements of aircraft squadrons armed with 
aircraft .50’s. Needless to say, this feature of interchange- 
ability of parts among all types of caliber .50 M2 Browning 
guns saves millions of dollars in stocks of parts which would 
otherwise have to be established to take care of different 
types of caliber .50 guns. 

The value of the large measure of interchangeability of 
parts among the various tvpes of M2 Browning machine 
guns has been demonstrated repeatedly in manufacture. 
Changes in requirements for machine guns made it urgent 


-on several occasions that water-cooled and heavy-barrel guns 


be manufactured by plants producing aircraft guns. With 
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and leaking steam and oil from hundreds of holes. It is 
quite probable that this destroyer was sunk. 

Good use also has been made of caliber .50 water-cooled 
and caliber .50 heavy-barrel guns by our armed forces. Many 
an enemy dive bomber and strafing fighter plane has been 
shot down by Marine and naval gunners with these weapons. 


a minimum of delay, these plants changed over to the manu- 
facture of these types and, when the emergency had been 
met, swung back to the aircraft-type gun. So the outstanding 


manufacturing advantages of the M2 design parallel its 
advantages in coping with problems of supply and main- 


tenance in the field. 
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The “Bazooka” Antitank Rocket Launcher 





Above is shown the famous Ordnance-developed “Bazooka” which launches a rocket projectile, shown below, capable of 
stopping any enemy tank. The launcher is a metal tube, abou 50 inches long and less than 3 inches wide, open at both 
ends. The weapon is operated by a 2-man team. An electric battery sets off the rocket charge (Signal Corps photos). 
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Ordnance Research and Development 


The Department’s Coordinated Program Assures Superior Weapons 
Col. William A. Borden and Capt. Robert Kramer 


“ HAT comes most clearly out of the dispatches is the 

W scrting worth of American Ordnance.” This out- 
standing tribute to our arms came from a London news- 
paper, the Observer, Sunday, May 9, 1943, upon the 
triumphant conclusion of the North African campaign. 
Such unstinted praise is by no means unique. From all 
quarters have come similar commendations for the matériel 
developed and produced by the Ordnance Department and 
used by American and allied soldiers on battle fronts through. 
out the world. Behind this success of Ordnance weapons are 
many fascinating tales. One of the most interesting of these 
is the story of how our Ordnance development is always 
marching forward at a continuously accelerating speed, 
bringing to our armed forces weapons of increasing excel- 
lence and superiority. 

In recent years, the activities of the Ordnance Department 
have grown by such leaps and bounds that today its research 
and development program is one of vast proportions. Since 
1940, over 1,700 items incorporating more than 300,000 prin- 
cipal components of small arms, artillery, ammunition, air- 
craft armament, and tank and automotive vehicles have been 
put into production. During the same period, several hundred 
entirely new weapons have been both developed and intro- 
duced into manufacture. Today there are over 1,000 new 
weapons under. development and undergoing tests prepara- 
tory to final approval and potential standardization for 
production. 

The development and standardization of new and im- 
proved types is and must be a never-ending process in order 
to keep ahead of our enemies. Consequently, the final stand- 
ardization for production of new items and the initiation of 
development and tests of other new items is a daily oc- 
currence in the Ordnance program. In addition to all the 
foregoing activity, there is a broad and thorough basic re- 
search program in all scientific fields affecting ordnance, 
which is being conducted by basic research organizations of 
all types. 

To carry on such a truly gigantic program the Ordnance 
Department of necessity has been and is continually utilizing 
the scientific and technical resources, men, and facilities of 
the entire Nation—those of the armed forces, of other Gov- 
ernment agencies, and of private industry. A brief description 
of the organization of the Ordnance Department and of the 
Army will reveal the extent to which the Department has 
mobilized such resources for research and development. 

One of the four chief divisions of the Ordnance Depart- 
ment is the Technical Division, headed by Maj. Gen. G. M. 
Barnes. This division has responsibility for carrying out 
forward-looking programs of research and development of 
new and improved matériel and of new and improved ma- 
terials for Ordnance use. Within the Technical Division there 
have been established branches dealing respectively with 
small arms, artillery, aircraft armament, and ammunition; all 
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the research and development activities of the Ordnance 
Department on these combat materials are handled by these 
branches, Within the Technical Division there is also a Tank 
and Motor Transport Development Liaison Branch which 
has the responsibility of supervising, directing, and co- 
ordinating the work of the Development Branch of the 
Tank-Automotive Center at Detroit, Mich., which handles 
the development of tanks and automotive vehicles, under 
the command of Brig. Gen. Walter P. Boatwright. The de- 
velopment of such matériel has been delegated to the De- 
velopment Branch of the Tank-Automotive Center in order 
to take advantage of the close association with the superb 
facilities for this work at Detroit. This arrangement of 
branches in the Technical Division results in both concentra- 
tion of effort in respective fields of Ordnance and efficient 
and prompt development of all ordnance matériel. 


A SIXTH branch of the Technical Division—the Service 
Branch—has related and important functions. In the research 
section of this branch there is centralized the administration 
of all contacts with the basic research projects affecting Ord- 
nance assigned to the National Defense Research Com- 
mittee. In addition, a separate unit of this section codperates 
with the National Inventors Council in reviewing inventions 
affecting Ordnance submitted to the Government. These two 
important activities of the research section will be described 
subsequently in more detail. The research section also super- 
vises and coédrdinates the activities of all the Ordnance re- 
search laboratories located at our various arsenals and proving 
grounds. Another section in the Service Branch directs and 
supervises all ballistic activities and ballistic research in con- 
nection with ammunition, small arms, and artillery, includ- 
ing those of the excellent ballistic research laboratory at the 
Aberdeen Proving Ground. 

The materials section of the Service Branch administers 
the preparation of all Ordnance specifications and has under- 
taken the highly important conservation work of saving 
strategic and critical materials. The Service Branch also 
provides certain special services of experts in connection with 
work on armor plate, plastics, lubricants, and similar ma- 
terials. Finally, the Service Branch, through its development- 
analysis section, follows the progress of all research and 
development undertaken by the Ordnance Department and 
renders periodic reports and analyses of the progress being 
made. This latter section also administers the collection and 
examination of captured enemy matériel for significant 
technical information about enemy weapons. 

The Technical Division administers and directs the proving 
center of the Aberdeen Proving Ground where development 
and acceptance testing of all types of ordnance equipment is 
undertaken. Mofeover, to aid in evaluating the performance 
of ordnance matériel undergoing development and, in par- 
ticular, to insure that such matériel will operate under tem- 
peratures and climatic conditions peculiar to various regions, 
technical testing detachments have been located in the desert 
country of the Southwest and in the north of Canada. 
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These detachments, under the direction of the Technical 
Division, supplement both the testing carried out in weather 
normally found at Aberdeen and also that performed in 
artificial conditions created at Aberdeen in hot and cold 
test rooms, for Ordnance equipment must be made to func- 
tion perfectly both in the desert under the scorching sun 
and in the north under arctic conditions. In addition, in 
order to test tires, bogie wheels, and other rubber-using 
motor parts, a fleet of vehicles is continuously operating over 
test courses in Texas under the direction of the Develop- 
ment Branch of the Tank-Automotive Center. In this man- 
ner, the introduction and use of synthetic rubber for such 
matériel is daily being evaluated. 


THE work of the Technical Division is closely codrdinated 
with and continually assisted by the three other main divi- 
sions of the Ordnance Department. The Industrial Division, 
the second main division of the Ordnance Department, has 
charge of procurement, production, and inspection of ord- 
nance matériel and exercises its functions through its own 
manufacturing establishments and through the industrial 
facilities mobilized by it in the various Ordnance procure- 
ment districts. In addition, this division has charge of 
engineering in connection with the improvement of produc- 
tion processes and of existing Ordnance equipment from 
the production standpoint. For this type of work the division 
has established “integration committees” composed of rep- 
resentatives from industries whose splendid work will be 
referred to later. Maj. Gen. Thomas J. Hayes is chief of 
the Industrial Division. 

The Military Training Division, headed by Brig. Gen. 
Harry R. Kutz, handles the training of Ordnance troops at 
reception centers, schools, and training centers. The Field 
Service Division, headed: by Brig. Gen. Julian S. Hatcher, 
is responsible for the storage, maintenance, surveillance, and 
renovation of ordnance matériel, and the issue of such 
matériel to troops. This division receives the matériel de- 
veloped by the Technical Division and produced by the In- 
dustrial Division and operates with the men trained by the 
Military Training Division. 

All the functions charged to these four main divisions 
peculiar to tank and motor-transport vehicles have been 
delegated to the Tank-Automotive Center at Detroit to pro- 
vide appropriate means of efficiently conducting Ordnance 
automotive activity at the heart of the motor industry. Vari- 
ous functions of this center are charged to branches which 
parallel in their activity the operations of these four divisions. 

Each of the main divisions of the Ordnance Department 
and their manifold agencies are continuously on the alert 
within their respective fields of operation for any require- 
ments for new or improved equipment and constantly bring 
to the attention of the Technical Division all requirements 
for research and development to satisfy such needs. All the 
main divisions of the Ordnance Department work together 
as a team, being coérdinated through their respective chiefs 
under the direction of the Chief of Ordnance, Maj. Gen. 
Levin H. Campbell, Jr. 

The Ordnance Department is part of the Army Service 
Forces, formerly known as the Services ‘of Supply. The 
Army Service Forces, commanded by Lieut. Gen. Brehon B. 
Somervell, has assigned to it all basic supply and technical 
functions and responsibilities of the Army—exclusive of 
those pertaining to the Army Air Forces—and includes, 
besides Ordnance, the other technical and administrative 
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services of the Army, such as the Signal Corps, Medical 
Corps, Corps of Engineers, Quartermaster Corps, and Chem. 
cal Warfare Service. The research and development work 
of all these services is codrdinated and supervised by a re. 
search and development branch at the headquarters of the 
Army Service Forces. 

The Army Service Forces constitute one of the three chief 
divisions of the War Department. The others are the Army 
Air Forces and the Army Ground Forces. The research and 
development activities and needs of the Service Forces 
Ground Forces, and Air Forces are all carefully codrdinated 
and mobilized. Thus, in the field of Ordnance there has 
been established the Ordnance Technical Committee under 
the chairmanship of the chief of the Technical Division. This 
committee, meeting weekly, reviews all research and de. 
velopment projects of the Ordnance Department and advises 
the Chief of Ordnance on all matters affecting such projects, 
All items of Ordnance which are adopted as standard for 
use by the armed forces are considered and approved by this 
committee before adoption. All the technical services of the 
Army Service Forces, such as the Quartermaster, Signal 
Corps, Corps of Engineers, Chemical Warfare Service, and 
Medical Corps, have members on this committee who, by 
giving the Ordnance Department the benefit of their sug- 
gestions on research and development, serve to coérdinate the 
research and development work of their respective branches 
with the work of the Ordnance Department. 

In addition, the various arms of the Army Ground Forces 
—such as Coast Artillery, Armored Forces, Field Artillery, 
Tank Destroyers, Infantry, Cavalry, and Antiaircraft Artil- 
lery—each have a representative on the Ordnance Technical 
Committee to make known their needs and their suggestions 
on research and development. Moreover, on all the service 
boards of these various arms of the Army Ground Forces 
are Ordnance Department representatives whose activities 
and reports serve to codrdinate the work of the Ordnance 
Department with the requirements and ideas of the Ground 
Forces. Thus, the line viewpoint on the development of new 
matériel is brought directly to the Ordnance Department 
from the users of such matériel. 


FINALLY, representatives of the Army Air Forces are mem- 
bers of the Ordnance Technical Committee and thus insure 
coérdination in the research programs of the Ordnance De- 
partment and of the Air Forces. In addition, the Aircraft 
Armament Branch of the Technical Division maintains close 
association with Wright Field, where the research and de- 
velopment activities of the Air Forces are centered, in order 
to secure direct liaison between the experiments and tests of 
the Ordnance Department on aircraft armament and all re- 
lated activities and needs of the Army Air Forces. 

An outstanding, but by no means unique, example of the 
services rendered by the Ordnance personnel who work with 
the arms of the Ground Forces and with the representatives 
of the Air Forces, is that of the Ordnance officer at the Air 
Forces proving ground who was the instigator of the tech- 
nique of masthead or skip bombing which was so effectively 
employed by the Air Forces in the decisive battle of the 
Bismarck Sea. His achievement was recognized recently by 
the award to him of the Legion of Merit. 

The Army and Navy are codperating in research and 
development in an extremely effective manner. Representa- 
tives of both the Navy and Marine Corps are members of 
the Ordnance Technical Committee and thus receive full 
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information about the research and development activities 
of the Ordnance Department and make known to the De- 
partment the related activities of their forces. Moreover, 
there exists direct communication on an informal basis be- 
tween corresponding branches of the Technical Division and 
of the Navy Department in regard to all research activities. 

Also, approximately once a month joint meetings are held 
between the branch chiefs and other personnel of the Tech- 
nical Division and the chiefs of the Research and Develop- 
ment Division, Naval Bureau of Ordnance, in order to obtain 
further codrdination between the two services. At these 
meetings, all projects of the Ordnance Department and of 
the Navy for research and development are described, re- 
viewed, and discussed. In addition, the Technical Division 
and the Navy exchange complete information with regard 
to the facilities, personnel, technical reports, projects, and new 
developments of each service so that at all times each is 
fully aware of the research work being performed by the 
other and of the facilities and personnel engaged thereon. 

Observers of the British and Canadian Governments are 
also present at all meetings of the Ordnance Technical Com- 
mittee in order to give the committee the benefit of their 
suggestions and to coordinate the research programs of all 
these Governments. New weapons of these allies are gen- 
erously made available to the Ordnance Department for ex- 
periment, test, and comparison with the performance of 
American weapons. In addition, the Russian Government 
also has sent matériel to this country for study and analysis 
by the Ordnance Department. 

In order to utilize as far as possible the technical and 
scientific discoveries of our enemies, the Technical Division, 
through the Ordnance intelligence unit of the development 
analysis section of the Service Branch, receives and studies 
intelligence reports pertaining to the analysis and examina- 
tion of all foreign matériel. Its own representatives also have 
been sent to eight world battle theaters to obtain directly 
from these representatives reports on enemy matériel. These 
representatives collect, record, and send shipments of suitable 
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captured matériel to this country for study and analysis, 
either on their own initiative or as the result of specific 
requests from the Technical Division. In addition, these and 
other observers report directly on the performance of the 
matériel of the Ordnance Department and of our allies under 
battle conditions in these theaters of war. 

If by such methods there is discovered something better 
than the Ordnance Department has evolved, then such 
matériel, be it from friend or foe, is immediately copied, with 
improvements wherever possible, by the Ordnance Depart- 
ment. “Pride of authorship” is never allowed to stand in 
the way of supplying our armed forces with the best of 
weapons, regardless of origin. 


| HE Ordnance Department is also utilizing to the maxi- 
mum extent the scientific and technical resources of private 
industry and individuals and of other Government agencies. 
Material and indispensable aid is given the Department by 
the industrial facilities mobilized by it. The Department 
now has in operation over 1,000 contracts with almost 400 
laboratories, engineering organizations, and industrial com- 
panies for research and development work on ordnance 
matériel. These contracts have been placed with large and 
small industrial facilities, profit and nonprofit research 
groups, and public and private research institutions, univer- 
sities, and laboratories. 

In this way the Ordnance, Department has formed a highly 
successful partnership for research and development work 
with engineers and scientists in industry and in research 
laboratories. The organization of industry for research and 
development has been effectively combined with that of the 
Ordnance Department, and the unique abilities of each are 
utilized to the fullest possible extent and in the closest co- 
operation with those of the other. It is this partnership of 
the Ordnance engineer and the industrial engineer and 
scientist—working together as comrades on a team in the 
way so truly American and so unique to democracies— 
which has designed, developed, engineered, and put into 
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production new weapons so speedily and of such tremendous 
superiority that the enemy, in the words of one correspond- 
ent, has been not merely astounded but “terrorized.” 

In addition, the thousands of Ordnance contractors en- 
gaged in the production of standard ordnance matériel have 
been mobilized, through the industry integration committees 
administered by the Industrial Division, to work contin- 
uously on the improvement of production designs and the 
methods of production of ordnance. Each of these com- 
mittees handles a specific group of Ordnance items in an 
effort to intensify the work on improving design and manu- 
facture from a production standpoint. 

At present there are over 85 such committees with approxi- 
mately 1,000 members meeting periodically, exchanging 
technical information, and making suggestions for expediting 
production and reducing costs. In addition, each committee 
arranges for the manufacturers to visit each other’s plants 
in order to study and compare production and engineering 
methods and thus to combine the skills and ideas of the 
entire group. These committees are the successors of technical 
engineering committees established by the Ordnance Depart- 
ment early in 1940 which met periodically to review and 
discuss engineering phases in the production of ordnance 
matériel during the early transition period. 


THE industry integration committees have contributed tre- 
mendously to conservation of critical materials and savings 
of millions of man-hours of machine labor. Their work in 
this field and in other related activities has received valuable 
assistance from the seven special technical advisory com- 
mittees established by the Technical Division, each of which 
is composed of leading experts in technical fields in which 
important problems to be solved exist. These seven com- 
mittees are now working on such problems in connection 
with corrosion, paints, armor-piercing projectiles, ballistic 
research, and ferrous and nonferrous metallurgy. 

This important work has been powerfully implemented 
by the committees established by leading professional societies 
and industries to work on such problems with the Ordnance 
Department. Several of these professional committees have 
undertaken by contract highly important research and de- 
velopment work for the Ordnance Department. A typical 
example of a committee of this type is the Codpcrative Re- 
search Council organized by the American Petroleum Insti- 
tute and the Society of Automotive Engineers to deal with 
problems of lubrication and oils. Another such committee 
is the Ordnance Advisory Committee of the S.A.E. 

The chief of the Technical Division also has available the 
services of an outstanding group of consultants drawn from 
industry and private life, including such persons as: Dr. C. F. 
Kettering, General Motors Corporation; Fred M. Zeder, 
Chrysler Corporation; Dr. F. B. Jewett, American Tele- 
phone and Telegraph Company; Dr. William D. Coolidge, 
General Electric Company; Dr. F. Sparre, E. I. du Pont 
de Nemours & Company; C. L. Bausch, Bausch & Lomb 
Optical Company; Edgar C. Bain, United States Steel Cor- 
poration; R. Furrer, A. O. Smith Corporation; and Col. 
H. W. Alden, Timken-Detroit Axle Company. The entire 
research and development program of the Ordnance Depart- 
ment is reviewed with these consultants periodically and 
their advice is then obtained on ways and means of extend- 
ing and expediting this program by including any and all 
agencies, personnel, and facilities—public or private—capable 
of assisting the Department. 
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Many agencies of the Government are being utilized by 
the Ordnance Department in order to obtain a complete 
mobilization of the technical and scientific resources of this 
country for military weapons. The National Inventors Coup. 
cil of the Department of Commerce has given the Ordnance 
Department access to the suggestions of the general public 
for new or improved methods of production and for new o, 
improved war weapons. Several of the consultants of the 
chief of the Technical Division are members of this coungil 
and co6rdinate its work personally and directly with the 
Technical Division. In addition, there is a unit of the re. 
search section of the Service Branch of the Technical Diyj. 
sion which coéperates directly with the council in reviewing 
all inventions submitted to the council which the council 
deems worthy of further study by the Ordnance Department, 


OF approximately 152,650 inventions submitted to the 
council and reviewed by it as of July 1, 1943, over 50,375 
pertained to Ordnance items, of which 1,597 were referred 
by the council to the Ordnance Department as worthy of 
investigation. Of these, six have been approved and are 
now in production, and about fifty-nine are being tested and 
developed. Moreover, whenever a specific need arises in our 
armed forces for a new type of weapon, the Ordnance De- 
partment requests the council to review its files and submit 
to the Department all ideas received by the council relating 
to such a weapon. In this manner, constant and repeated 
review is made of all ideas submitted to the council. 

The Ordnance Department also has mobilized the millions 
of employees of its contractors for a research and develop- 
ment program. Each of the thirteen Ordnance district offices 
located throughout the country has set up a distinct organi- 
zation to stimulate and receive suggestions from each and 
every employee in the plant of each and every Ordnance 
contractor. The Chief of Ordnance has sent a personal letter 
explaining this program directly to every contractor and has 
provided forms on which the suggestions may be outlined 
and submitted. Over 108 persons in the Ordnance district 
offices are now reviewing the suggestions received. As of 
July 10, 1943, of the 2,756 suggestions received by the Office 
of the Chief of Ordnance, 2,207 had been reviewed, and 
1,109 of these had been adopted and put into operation. 
When such suggestions are adopted, the originators are recog- 
nized publicly with citations or other suitable awards. 

In addition, the Ordnance Department continually re- 
ceives directly from members of the Army and from civilian 
employees of the War Department inventions or discoveries 
for consideration as to patentability by the Government. 
Such inventions, whether or not patented by the Govern- 
ment, are reviewed by the Technical Division, and all those 
having merit are tested and developed. 

In view of the many well-organized and widely publicized 
programs outlined above for stimulating contributions, and 
in view of the fact that in every case a worthy idea or inven- 
tion reaches the agency with experienced personnel capable 
of evaluating its practical possibilities and with funds to 
develop and test it, there exists no reason why any meritorious 
idea or invention contributing to the war effort should fail 
of recognition, development, and practical utilization. The 
aim of the Ordnance Department is to supply our troops 
with the best weapons irrespective of where the ideas for 
such matériel originate. 

The National Defense Research Committee of the Office 
of Scientific Research and Development has worked closely 
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with the Ordnance Department for almost three years upon 
the development of new weapons and has secured for the 
work of the Department the services of eminent scientists 
and the help of outstanding civilian labora- 
tories, bringing together civilian and military talents, skills, 
and experiences. A unit of the research section of the Service 
Branch is devoted exclusively to the basic research projects 
affecting Ordnance under the direction and supervision of 
the National Defense Research Committee. As of July 1, 
1943, of the 546 projects initiated by the committee for the 
Army and Navy, 147 had originated with the Ordnance 
Department. Of these 147 projects, 98 are still active. Twenty- 
three of these projects were undertaken by the War Metal- 
lurgy Committee of the National Academy of Sciences which 
is giving the Ordnance Department valuable assistance on 
metallurgical problems by making available the skills and 
resources of the preéminent metallurgists and laboratories 


and technicians 


of this country. 

The Ordnance Department and the Office of the Rubber 
Director are codperating closely and effectively in a com- 
prehensive program for the elimination and conservation of 
rubber in ordnance matériel and the development and adop- 
tion of synthetic rubber for such matériel. Frequent con- 
ferences and informal discussions on such matters are held 
between representatives of the two agencies. In addition, re- 
ports of all action taken by the Ordnance Department in 
this field are regularly furnished the Office of the Rubber 
Director. This excellent codrdination in the efforts of these 
two agencies in this program is resulting in many striking 
achievements. 

The Office of Production Research and Development of 
the War Production Board also has initiated several projects 
for the Ordnance Department in connection with the de- 
velopment of basic materials and basic processes. This office 
supplements the substantial and fruitful work of the Ord- 
nance Department in conjunction with industry in obtaining 
maximum use of mechanisms, materials, processes, and in- 
ventions in war production. The Ordnance Department, 
industry, and the War Production Board thus conduct and 
promote research in both production technology and the 
use of substitute materials and improved industrial processes. 

In connection with explosives, the Bureau of Mines of 
the Department of Interior has worked with the Ordnance 
Department on a number of projects. The National Bureau 
of Standards also is continually furnishing to the Ordnance 
Department technical and scientific assistance of the most 
valuable type. 


THE net result of the combined experience and skill of 
all those participating in this program of research and de- 
velopment has been a tremendously expanded and accelerated 
supply of weapons of the highest fighting efficiency, accom- 
panied by a saving of great amounts of critical materials and 
of millions of machine hours. This has been accomplished 
through the utilization of more plentiful materials and the 
simplification and standardization of processes and tech- 
niques. Several points about such an effective system for 
the development and production of superior military weapons 
merit emphasis. 

First, as a result of years of experience in working to- 
gether, the members of the existing agencies and facilities 
previously described know well their own functions and the 
functions and personnel of the other agencies and facilities 
with which they work. Such knowledge makes possible the 





close and intimate codrdination and liaison, so essential in 
scientific and technical work, which have now been achieved 
and which are responsible so largely for the brilliant accom- 
plishments in producing superior military armament. In 
such a system, confusion, gaps, and conflicts of interest are 
easily avoided. Yet specialization, which is so essential and 
so highly productive in research, is permitted to flourish. 
Each agency or facility works freely in its specialized field 
but in close codperation with the Ordnance Department and 
other agencies and facilities. Thus, the Ordnance Depart- 
ment has the willing and complete codrdinated codperation 
of civilian engineers and scientists throughout the country. 

Secondly, research works together as a team with produc- 
tion, inspection, and maintenance. All these operations are 
inextricably interwoven and require the closest type of co- 
ordination for the intensive effort which must be made to 
obtain superior weapons for the battle fronts. Consequently, 
the Ordnance Department is responsible not only for research 
and development, but also for production, procurement, 
storage, issue, and maintenance. 


FINALLY, this research is directed by men trained in Ord- 
nance with a background involving the use of weapons by 
troops. The Ordnance Department is dealing with matériel 
designed to accomplish certain military objectives on the 
battlefield. Tactics and strategy must conform to the poten- 
tialities of the available weapons. To design, develop, and 
engineer military weapons, therefore, the viewpoint of the 
soldier familiar with actual battle conditions and with the 
demands of military strategy and tactics is essential. The 
development of military armament and equipment is in- 
separably fused with military training, combat experience, 
and continuous and innumerable adjustments and changes 
in strategy and tactics. 

Moreover, only those at the battle fronts with intimate 
daily and continuous contacts with the soldiers using those 
weapons in battle can discover and interpret the needs of 
those soldiers and transform such needs into suitable 
weapons. It is a soldier who fires the gun and it is this 
soldier whose life depends on the performance of the gun. 
His demands, therefore, must be discovered and given pri- 
mary consideration in the development of the gun. The 
immediacy and intimacy of this relationship between mili- 
tary experience in training and combat and the timely supply 
of effective weapons to soldiers in battle is fully recognized 
by the present organization. 

Therefore, the designers of our military weapons are men 
who can and do go to the theaters of battle, watch with 
trained eyes and analyze the performance of our weapons, 
ascertain from intimate contacts the needs of the troops, and 
then return to our laboratories and factories and transform 
their skilled observations into new and superior weapons. 
In fact, both the chief and the assistant chief of the Technical 
Division have made extended trips to the North African 
fronts, as well as to England, and officers from each of the 
development branches of the Technical Division have been 
overseas in order to make comprehensive investigations in 
their respective fields. The chief of the Tank and Motor 
Transport Development Branch came to this post after an 
extended tour of duty with British forces in Africa. 

Such trips to the combat areas by Technical Division of- 
ficers for observation, valuable as they are, only supplement 
the steady stream of important data on the performance of 
ordnance equipment and requirements for improvements 
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and new weapons which come from the Ordnance personnel 
regularly in the field with combat troops and at the various 
theater headquarters. These Ordnance representatives on the 
battle fronts are the “eyes” who see and accurately evaluate 
the needs which must be met. Their reports and messages 
serve as valuable guides for research and development in the 
continuous effort being made by the Ordnance Department 
to provide new and improved matériel for our combat forces 
and to meet the special demands arising in North Africa, 
Attu, the Southwest Pacific, and wherever our troops are 
fighting. Interchanges of such personnel with Technical Divi- 
sion and other Ordnance Department personnel are made 
in order to codrdinate viewpoints and to insure that develop- 
ment is in accord with the realities of battle. 


THE march of Ordnance development during the last few 
years has gone forward with gigantic strides. All are now 
familiar with the historic improvement in the Infantry 
shoulder weapon which resulted from the adoption of the 
Garand. Mr semiautomatic rifle. The performance of this 
rifle was so remarkable in the Philippines that General Mac- 
Arthur personally radioed Washington a commendatory re- 
port on it. When an urgent need arose early in the war for 
a new lightweight weapon for the individual soldier which 
would replace the pistol and would hit hard and accurately at 
distances of a few hundred yards, the caliber .30 carbine, Mr, 
was designed, developed, engineered, and put into mass pro- 
duction in an amazingly short period of time by a private 
facility as a member of the Ordnance-industry-science part- 
nership. This weapon has proved valuable where light 
weight, power, and accuracy at short ranges are demanded. 

Similarly, when the need arose for a new submachine gun 
of improved performance which would require neither the 
raw materials nor machine tools demanded for the produc- 
tion of existing models of submachine guns in adequate 
numbers, the M3 submachine gun, fabricated mainly from 
stamped parts and therefore capable of being made by 
facilities not otherwise engaged or needed in war manu- 
facture, was developed, engineered, and placed in produc- 
tion (see the September-October 1943 issue of Army Orp- 
nance, Vol. XXV, No. 140, p. 349). This gun is the most 
rugged and accurate submachine gun known; in addition, it 
weighs several pounds less than, and costs about half as much 
as, standard guns of this type. Although in outward appear- 
ance a complete break with tradition, the M3 submachine 
gun embodies in its construction all the sound principles of 
gun design established as a result of years of study by the 
Ordnance Department and also all the production techniques 
developed by industry in this war. 

The “Bazooka” made its debut in North Africa where it 
was successfully used by our forces to destroy both tanks and 
fortifications. This simple weapon carried in the hands of 
a soldier is so powerful that any one using it can stand his 
ground with the certain knowledge that he is master of any 
tank which dares to attack him. The “Bazooka” fires a 
projectile which will penetrate steel armor and drive through 
thick walls and masonry with a powerful destructive effect. 

The General Sherman M4 medium tank has been so effec- 
tive that in the words of the Under Secretary of War, 
“Rommel’s troops never knew what hit them when they 
encountered the General Sherman tanks at the Battle of 
E] Alamein.” This tank, in fact, has been called by British 
officers and ranking captured German officers the best tank 
in the desert. 
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Our tank destroyers, such as the Mro with the 3-inch high. 
velocity antitank gun, and our self-propelled artillery, such 
as the M7 with the 105-mm. howitzer, have won high praise 
for outstanding performance under fire. The mobility and 
firepower of such weapons was one of the decisive factors 
in the Battle of El Alamein. 

In fact, the tremendous firepower of all our artillery— 
such weapons as the 105-mm. howitzer, the 155-mm. how. 
itzer, and the 155-mm. “Long Tom” field gun—have given 
our troops crushing superiority over the enemy on the fight. 
ing fronts. The performance of our artillery during the 
Tunisian campaign was a major contribution to the final 
triumph. In the words of one correspondent, “Our superiority 
in matériel, particularly our overweight in artillery, was 
probably the greatest single factor in victory.” 

Our antiaircraft weapons have demonstrated amazing ac- 
curacy, range, and power. The go-mm. antiaircraft gun has 
repeatedly shown its utility and superiority. Multiple-gun 
motor carriages have proved extremely effective for antiair- 
craft defense. One such carriage, mounting two caliber .50 
machine guns and a 37-mm. cannon, brought down nine 
enemy aircraft over Algiers. 

Another important field of Ordnance development is air- 
craft armament. The caliber .50 machine gun was developed 
by the Ordnance Department at the close of the first World 
War and greatly improved during the years prior to this war, 
Today this machine gun is giving such planes as our Flying 
Fortresses the devastating firepower which has overwhelmed 
enemy air forces. Our 20-mm. and 37-mm. aircraft cannons 
have also performed brilliantly in combat. The precision and 
effectiveness of our bombing missions are a tribute not only 
to our superb planes and flying personnel but also to the 
reliable functioning and tremendous potency of the bombs, 
fuzes, and explosives developed and produced by the Ord- 
nance Department. Ordnance is thus putting the punch into 
air power. 


ORDNANCE development, therefore, is ever on the march 
—a march during which, in the present war, it has already 
recorded an amazing number of achievements. The bases 
for such achievements are laid long before the weapons 
themselves overwhelm the enemy on the battlefields. Prior 
to the use of this matériel in combat, the Ordnance Depart- 
ment has been engaged for many months in the arduous and 
exacting task of creating and producing it. In laboratories, 
factories, and research centers, and on proving grounds and 
battlefields, Ordnance is constantly fighting and winning a 
crucial battle—the struggle for decisive superiority in the 
design, development, and production of new and improved 
materials and weapons in order to conquer our enemies 
speedily and overwhelmingly and with a minimum of allied 
casualties. 

Our armament development, therefore, must be and is 
always on the offensive. In this battle of research and pro- 
duction the brilliant creative imagination of the Ordnance 
Department, of our armed forces, of industry, and of science 
is pitted against our enemies and is constantly outguessing, 
outmaneuvering, and outperforming them. 

The Ordnance Department is one member of a great 
American team, a team composed of all our armed forces, 
of industry, and of science. Ordnance is confident that, in 
partnership with industry and science, it will continue to 
supply to our armed forces and our allies countless new 
weapons of overwhelming firepower. 
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Ordnance for the Infantry 




















THE invasion of Sicily and the storming of the Italian 
mainland at Salerno have once again established the Infantry 
in her rightful place as Queen of Battles. Despite the spec- 
tacular achievements of our Air Forces and the splendid 
work of our tanks, tank destroyers, and mobile artillery, the 
Ordnance Department of the U. S. Army has never forgotten 


for a moment the essential role of the infantryman in battle 


grenade launcher, attached to the infantry rifle, enables a 
heavy grenade to be projected accurately over a considerable 
distance. 

The Ordnance Department has provided the infantryman 
with a variety of machine weapons. The Browning auto- 
matic rifle, Thompson submachine gun, and the new M3 


submachine gun can accompany him anywhere. Heavier 





and has provided him with superior weapons in sufficient 
quantities to meet the enemy in close combat on any front. 

The sharpened blade has been an effective weapon for cen- 
turies, and the bayonet and trench knife are still in use today. 
Ordnance recently has perfected a 10-inch bayonet to replace 
the less wieldy 16-inch one, and the new 6%-inch-blade trench 
knife, M3, is now being issued in quantity. The caliber .45 
automatic pistol is still carried by certain classes of troops, 
but the sidearm has been replaced in most instances by the 
caliber .30 Mr semiautomatic carbine which has an accurate 
range of 300 yards, is 35 inches long, weighs less than 5 
pounds, and carries 15 rounds in its box magazine. 

The standard shoulder arm of the Infantry is, of course, the 
Garand semiautomatic rifle, caliber .30, Mr. It has a much 
greater rate of aimed fire than the 1903 Springfield which it 
replaces. 

Grenades are among the soldier’s most effective weap- 
ons, especially for blasting enemy machine-gun nests or dug- 
outs, and in jungle warfare. Grenades are of both offensive 


and defensive types, and some contain smoke or gas. A 


573 


machine guns are the backbone of infantry power and our 


caliber .30 and caliber .50 weapons—both air- and water- 
cooled—are capable of a huge volume of sustained fire. 

The development of the tank after World War I bade 
fair to drive the infantryman from the battlefield. But Ord- 
nance has now produced for the foot soldier weapons which 
enable him to meet an armored attack on even terms. The 
“Bazooka” can easily be carried by one man yet it fires a 
rocket projectile capable of disabling any enemy tank (see 
illustrations on p. 566). The 37-mm. antitank gun is effective 
at longer ranges and may also be used to fire canister against 
personnel. The newly adopted 57-mm. and the new 3-inch 
antitank guns are indeed masters of the battlefield. 

Today, the Infantry is no longer dependent on heavy 
artillery support to help it forward in the attack. The 60- and 
81-mm. mortars can accompany the fighting troops almost up 
to the front line, and the 75-mm. and 105-mm. howitzers on 
light carriages can also follow close behind the troops. 
(Most of the accompanying illustrations are from photographs 


taken by the Signal Corps of the U. S. Army.) 
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The Infantry’s Fast-Firing Rifles 


The Garand semiautomatic rifle, caliber .30, M1, shown above, is now the standard Infantry shoulder arm. With it, the 
rifleman can fire a clip of 8 shots without taking his finger from the trigger. The Browning automatic rifle, below, weighs 
about 22 pounds and fires 20 rounds from its box magazine at an adjustable rate of from 300 to 600 rounds a minute. 
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Grenades Aid the Attack 
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The infantryman above is about to fire a rifle grenade from a grenade launcher which is attached to a Springfield rifle. 
This grenade may be fired accurately to a much greater distance than the hand-thrown grenade shown below. The latter 
type is used in close combat against enemy pillboxes, dugouts, and other strong points and is effective in jungle warfare. 
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The Machine Gun Is the Backbone of Infantry Power 


The air-cooled caliber .30 machine gun, above, weighs only 31 pounds and may be easily transported by two men. It fires 
belt ammunition and has a cyclic rate of about 450 rounds a minute. The air-cooled heavy-barreled caliber .50 machine 
gun, below, weighs 84 pounds and has a rate of about 450 rounds a minute. It fires ball or armor-piercing ammunition. 
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The Infantry’s Light Machine Weapons Are Versatile 
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Today’s fast-moving mobile warfare and close-in jungle combat have brought the submachine gun to the fore as a most 

effective weapon on both attack and defense. The Thompson submachine gun, two of which are shown above, weighs 

nearly 11 pounds and carries 50 rounds in its drum magazine. The water-cooled caliber .30 machine gun is shown below. 
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The 37-mm. antitank gun, above, helps protect the infantryman against armored attack. It has a maximum range of 


5,000 yards and fires a projectile weighing almost 2 pounds. The 57-mm. antitank gun now complements this weapon. 
The troops shown in the plane below are equipped with the M1 carbine and the 75-mm. howitzer on mountain carriage. 
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Tank and Antitank Elements 
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Light tanks, such as the M5 light tank shown above, often accompany the infantrymen forward and help to neutralize 
strong points of enemy resistance with their 37-mm. cannon and machine guns. The new high-velocity 3-inch antitank gun, 
shown below, is able to stop any enemy armored vehicle that may threaten the infantry attack. It is easily camouflaged. 
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Infantry Mortars 
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Mortars are the Infantry’s most versatile and effective weapons. The 81-mm. mortar, above, weighs 136 pounds and fires 
shells weighing from about 7 to 15 pounds over a range of from 100 to approximately 3,000 yards. The 60-mm. mortar, 
below, weighs 42 pounds and fires a 3-pound shell from 100 to nearly 2,000 yards at a normal rate of 18 a minute. 
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Erie Proving Ground 


The Nation’s Largest Establishment for Proof Testing Artillery 
Col. Francis E. Rundell 


LONG the shores of Lake Erie at Lacarne, Ohio— 
A thirty-two miles east of Toledo—lies Erie Proving 
Ground, an Ordnance establishment where the majority of 
the Nation’s production of artillery and armor plate is proof 
tested before being shipped to our armed forces and our 
allies. Established on March 15, 1918, as one of the first 
proof-firing layouts of its type, the proving ground is cele- 
brating its twenty-fifth anniversary this year by proofing more 
artillery and armor than ever before in its history. 

Erie is essentially a “production-line” proving ground, and 
its object is to get matériel from the manufacturing facilities 
as quickly as possible, proof test it, and ship it off to the 
fighting fronts in a continuous and never-halting stream. On 
an average day, 50 railroad carloads and 70 truckloads of 
matériel—totaling $2,000,000 in value—are cleared through 
the establishment. During the average month, approximately 
125,000 rounds of ammunition are expended in proof testing 
about 10,000 units. 

In contrast, the Ordnance Department’s huge establish- 
ment at Aberdeen Proving Ground, Md., while it proof 
fires much artillery for actual use, is primarily a research 
and development center where new ideas in ordnance and 
ballistics are worked out and tested and enemy matériel is 
examined for weaknesses and adaptable innovations. At 
Aberdeen, too, tanks and other combat vehicles are tested 
and all types of weapons perfected to the point where they 
are ready for mass production. 

Not least among the achievements of Erie Proving Ground 
in World War II is the speed and efficiency with which it 
undertook and accomplished the gigantic expansion needed 
to keep pace with the similar increase in artillery manu- 
facture. Two years ago the personnel of the proving ground 
numbered forty persons. Today there are approximately 3,000 
civilian employees and about 100 officers and men of the 
Ordnance Department at Erie. Some commercial industries 
have expanded as much as 800 to 3,000 per cent in 20 to 40 
years—Erie Proving Ground expanded 10,000 per cent in 
2 years! 

But Erie has a long record of Ordnance achievement, and 
such results were not surprising to those familiar with its 
past history. The entry of the United States into World 
War I on April 6, 1917, necessitated the establishment of 
increased facilities for the acceptance testing of artillery, 
and steps were taken to secure additional locations for this 
work. The site now known as the Erie Proving Ground was 

selected for one of these facilities, and land amounting to 
approximately two square miles, with one mile of shore, was 
purchased. This proving ground was established March 15, 
1918, and was first designated as the Camp Perry Proving 
Ground, but, due to the confusion that arose because of its 
close proximity to Camp Perry, the designation was changed 
to Erie Proving Ground on August 31, 1918. 

Construction work was started in May 1918, and in 
October of that year the plant was available for operation on 





Colonel Rundell is the Commanding Officer of Erie Proving Ground, 
Lacarne, Ohio. 


a limited scale. The first troops arrived June 14, 1918, and 
consisted of 101 men of the 41st Provisional Ordnance Bat- 
talion; the military personnel reached a maximum of 450 
enlisted men during the first part of 1919. The 84th Ord- 
nance Company (Depot) was organized March 23, 1921, and 
was assigned to this proving ground until December 1941, 
at which time it was transferred to another station. During 
the period October 23, 1918, to March 20, 1920, 7,694 units 
of artillery matériel were proof fired. 


AFTER the Armistice had been signed and all matériel that 
had been manufactured had been proof fired, the need of 
the establishment for acceptance testing no longer existed. 
Accordingly, it was transformed into an Ordnance depot and 
assumed its duties as a stores and issue point for artillery 
matériel. About this time the name, Erie Proving Ground, 
was changed to Erie Ordnance Depot. This was changed 
once again to Erie Proving Ground on January 11, 1941. 

Early in 1940, plans were formulated by the Chief of 
Ordnance to activate the establishment for assembly and 
acceptance testing of the vast amount of artillery matériel 
which was to be manufactured. Additional permanent-type 
buildings, shops, proof facilities, roads, and utilities were 
placed under construction immediately. The largest of these 
is Building 160, which covers 16 acres of ground and through 
which runs a 2-track railroad spur. 

The Industrial Service Division of the Ordnance Depart- 
ment reéstablished and expanded the proving ground for 
the purpose of assembly and acceptance testing. At the same 
time, the Field Service Division also expanded and has 
operated the Erie Ordnance Depot within the proving 
ground. The rapid expansion of the old Erie Proving 
Ground and Erie Ordnance Depot has made it possible to 
accept and maintain heavy programs scheduled by the Chief 
of Ordnance for processing, assembling, proof firing, receiv- 
ing, and shipping artillery matériel. Today, Erie is the 
Nation’s largest artillery proving ground. Approximately 
thirty-six per cent of the work at Erie, formerly handled 
solely by men, is now being ably handled by women. Three 
shifts of workers, commuting daily from towns all over 
northern Ohio, are employed. 

The first cannon tested and proof fired at Erie during this 
war period was an 81-mm. mortar, manufactured by the 
Pullman-Standard Car Manufacturing Company and tested 
on May 21, 1941. 

In consideration of the large amount of matériel received, 
inspected, and processed before and after proof firing and 
the prompt shipment of this matériel by the proving ground, 
the Army and Navy conferred the Army-Navy Production 
Award for excellence in appropriate ceremonies on October 
1, 1942. The white star for continued excellence was awarded 
on August 21, 1943. 

As a preliminary to the activities along the firing line, the 
shops of the proving ground assemble, clean, inspect, and 
generally prepare all incoming matériel for test. Proof ac- 
ceptance testing involves a procedure intended to submit all 
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units and components of the matériel under test to stresses in 
excess of what will ever be encountered in field use. High- 
pressure rounds are fired at maximum traverse and elevation, 
and a number of standard or service rounds are fired to ob- 
tain information and data on possible deviations from 
specifications or evidences of malfunctioning. Close ex- 
amination and inspection accompany all phases of proof 
procedure. Corrective action is completed and the matériel 
is shipped out ready for combat service. 


FOLLOWING is a brief description of some of the artillery 
pieces under test at Erie Proving Ground: 

240-mm. Howitzer—This weapon is the largest mobile 
field piece used by the U. S. Army. The carriage is of the 
split-trail type and is transported on a pneumatically tired 
trailer. The cannon and other mechanisms are transported 
on a second trailer. The gun in firing position weighs about 
thirty-two tons. Each battery of 240-mm. howitzers utilizes 
a 20-ton truck-mounted crane. The gun is a long-barreled 
highly mobile unit weighing about twelve tons. The 240 is 
valuable as a means of heavy bombardment against fixed 
enemy positions and fortifications. It can be emplaced in 
about two hours and hurls a 360-pound projectile from 
seven to fourteen miles at a rate of about one round a minute. 

155-mm. Gun.—The 155 is a long-range bombardment 
and siege gun whose employment is controlled by the army 
commander. The complete gun weighs about fifteen tons 
and is a mobile unit which hurls a 95-pound projectile about 
fifteen miles. It can be emplaced in thirty minutes and dis- 
emplaced in ten minutes, if necessary. It fires about three 
rounds a minute. 

4.5-inch Gun.—In its use to fill the gap between the 105- 
mm. divisional artillery and the large army artillery, the 4.5 
is a relatively new development. The gun is a long-barreled 
highly mobile unit mounted on a 2-wheel, split-trail carriage 
and weighs about six tons. It fires a 55-pound projectile over 
a range of about twelve miles. 

105-mm. Howitzer—This weapon was developed to re- 
place the 75-mm. gun of World War I fame and to provide 
greater firepower and range for divisional field artillery. The 
unit weighs slightly more than two tons and is capable of 
hurling a 33-pound projectile approximately seven miles. 
The 105 is the “work-horse of the Army,” being used as a 
bombardment and antitank weapon as well as being mounted 
on self-propelled mounts for “hit-and-run” tactics. 

zinch Antitank Gun—This gun has become a standard 
weapon of the antitank battalion and is primarily intended 
for use against enemy armored vehicles. However, it also 
serves quite ably as a weapon for long-range shelling. 

go-mm. Antiaircraft Gun—The 40-mm. gun is of Swedish 
origin and with modifications is in use by the major powers 
on both sides in the present conflict. The 40-mm. is mounted 
on four wheels and is spring-balanced to permit the gun to 
be placed in firing position with a minimum amount of 
effort. The gun is used against both air and ground targets 
and has an approximate range of 7,500 feet. Fixed ammuni- 
tion is fed into the gun in clips containing four rounds each. 
The 40-mm. is an automatic weapon operated either man- 
ually or by remote control. Eight guns constitute the normal 
battery, and each gun has its own director and generator. 

go-mm. Antiaircraft Gun.—The 90 is mounted on a single- 
axle dual-wheel carriage and is a highly mobile, high- 
velocity weapon for use against ground and aérial targets. 
Fixed ammunition is loaded individually, and the gun is 


directed at its targets either manually or by remote control, 

57-mm. Antitank Gun.—The so-called “6-pounder” jg of 
British design, although American modifications have been 
made, The 57 is a high-velocity antitank weapon mounted 
on a 2-wheel, split-trail carriage. Its value against armored 
vehicles was proved in many encounters in the desert fighting 
in North Africa. This gun has an automatic breechblock 
which remains open after the cartridge case has been ejected 
and which closes and locks when a new round is rammed 
home. Consequently, a high rate of fire can be maintained 
with this weapon. 

37-mm. Antitank Gun.—Proved effectiveness agains 
enemy tanks and armored vehicles has caused the 37-mm, 
to become known as “Little Poison.” This gun has a maxi. 
mum range of about 5,000 yards and fires a projectile weigh. 
ing almost 2 pounds. 

37-mm. Aircraft Cannon—This 37-mm. is an automatic 
cannon for mounting through the propeller hub of P-39 
pursuit airplanes and other allied aircraft. 

20-mm. Aircraft Cannon Feed Mechanisms.—The feed 
mechanisms for 20-mm. cannon are mounted in the wings 
or nose of combat planes and provide an ammunition supply 
for the over 500-round-a-minute rate of fire. These 
mechanisms are spring-operated and feed a fixed round of 
ammunition having a projectile weighing about four ounces, 

zinch and 75-mm. Tank Guns.—The 3-inch tank gun 
used in the turret of the new Mro tank destroyer is an 
adaptation of the 3-inch antiaircraft gun for use as a tank 
gun. The Mro and its high-powered gun provided plenty 
of trouble for the Axis forces in North Africa. The 75-mm. 
tank gun provides the striking power for the potent General 
Sherman tanks which the Axis has learned to respect. 


THE Erie Proving Ground is approaching at this time a 
new high in armor-plate testing activities. The facilities 
employed provide the largest and most modern plate-testing 
range in the country. At present the range is acceptance 
testing more armor than all other ranges and proving 
grounds combined—or approximately seventy per cent of all 
armor produced in the United States. The plate is made in 
furnaces throughout the northeastern and midwestern sec- 
tions of the country and is not released for use on any Army 
equipment until exhaustive tests of each heat are made. 

Two closed ranges over 300 feet long, constructed of 10- 
inch-thick reénforced concrete, and two outdoor ranges are 
in use. Caliber .30 and .50 machine guns, 20-mm. aircraft 
guns, and 37-mm. guns are used in the closed ranges, while 
57-mm. and 75-mm. guns are tested outdoors. 

The depot of Erie Proving Ground has managed the 
huge problem of shipping artillery to the armed forces over- 
seas and within the United States. In performing this mis- 
sion, new and approved methods of packing and crating for 
overseas shipment have been developed and established as 
standard by the Ordnance Department. The depot has loaded 
the rails and roads from Erie Proving Ground with more 
matériel than in any other one location in the United States. 

Thus, today, Erie Proving Ground celebrates its twenty- 
fifth anniversary with a proud record of a quarter of a 
century of distinguished Ordnance service behind it, and its 
personnel are happy in the knowledge that whenever an 
artillery weapon fires against the enemy on our far-flung 
battle fronts or whenever American armor turns hostile steel 
it is very probable that Erie Proving Ground first made 
sure of the firepower and dependability of this matériel. 
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Above is the Army's new high-speed tractor, M5, which is used as a prime mover for the 105- and 155-mm. howitzers and 
the 4.5-inch gun. It is shown towing the new 155-mm. 7'-ton howitzer at about 30 miles an hour. Below is the Army's new 
go-ton armored tank-recovery unit, M25, shown loading a 30-ton Mq tank at the Washington Back the Attack display. 
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Small Arms 





The Evolution of Hand Weapons for Semi- and Full-Automatic Fire 


ECENT dispatches from the Russian front tell of 
Russian parachutists who drop behind the lines in the 
zone of German occupation and arm guerrillas operating in 
the rear of the enemy with weapons particularly suited to 
their tasks. These weapons are described as light, small, and 
easily concealed firearms which may be conveniently used for 
single-shot firing by snipers attacking sentries and individual 
soldiers or instantaneously converted into machine guns 
emitting a stream of 


V. Alexander Scher 








tridges from seven or eight to thirty or forty. These detach. 
able magazines, which became the subject of a large number 
of patents, increased the duration of continuous firing and 
brought it within a usable range. 

One of the earlier convertible pistols was invented by 
Elbert H. Searle of Philadelphia and is described by him 
in his United States Patent No. 804,984, issued November 
21, 1905. The inventor contemplated the use of his weapon 
by cavalrymen during 





bullets and adapted for 
use in mass fighting. 


an attack. The rider 
was instructed to hold 





Present-day improve- 
ments in the construc- 
tion of such convertible 


the bridle with one 
hand and spray the 
enemy with bullets by 





firearms must _neces- 
sarily remain a military 
secret until the ter- 
mination of the war. 
However, there is suf- 
ficient literature avail- 
able to the general 
public, particularly in 
the form of patents 
granted and published 
before the war by our 
Patent Office, to de- 
scribe the precursors 
of weapons now 








means of the _ pistol 
held in the other. 
Searle’s pistol has a 
small hammer which 
is enclosed in the case 
and cocked by the re- 
coil movement of the 
receiver. The hammer 
is engaged by a bifur- 
cated sear of irregular 
shape. Connection be- 
tween the trigger and 
the sear is established 
by an elongated rod, 














wielded with such 
deadly accuracy by our 
allies and make it pos- 
sible for us to learn the basic principles of their structure. 

At the turn of the century, the basic structural principles 
of our pistols and revolvers were already evolved. Since the 
magazines and cylinders of these weapons contained only 
seven or eight cartridges, continuous automatic firing would 
have been a drawback instead of an advantage, for the 
weapon would have been completely unloaded in a second 
or two. Therefore, most of the inventors at that time tried 
to improve the safety of the weapons and to prevent any 
possibility of an accidental discharge of a second shot after 
the first shot was fired. 

Nevertheless, the success and rapid development of the 
machine gun became a continuous incentive to a few inven- 
tors who planned to provide a machine gun of pocket size. 
They were not deterred by the fact that at that time the 
science of warfare was developing in an entirely different 
direction; namely, toward bigger armies and heavier guns. 
They produced weapons which brought them little financial 
return during the lifetime of their patents, but their principles 
were utilized by others decades later. 

A continuously firing small arm became a practical pos- 
sibility with the invention of a secondary magazine which 
could be attached to a pistol to increase its supply of car- 





Mr. Scher is a member of the firm of Richards and Geier, patent at- 
torneys, New York City. 
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one end of which is 
pressed against the 
trigger while its other 
end has a projection which engages an arm of the sear. 
When the trigger is pulled, the rod is also actuated, and it 
releases the sear from its locking engagement with the 
hammer so that a spring can swing the hammer and cause 
it to hit the firing pin. The receiver has a projection which 
lifts the rod out of engagement with the sear after a shot 
has been fired during semiautomatic firing, thus making it 
possible for the sear to reéngage the hammer and hold it in 
the cocked position at the end of the recoil, even though the 
user continues to press against the trigger. 

In order to set the pistol for automatic action, the patentee 
provides a tripping fly which may be set by the movement 
of the thumb of the hand holding the pistol. In its operative 
position, the tripping fly is interposed between the rod and 
the sear, and it automatically releases the hammer from 
its engagement with the sear each time the receiver returns 
to its firing position. This pistol, the magazine of which is 
constructed to contain a double amount of cartridges, is one 
of the earliest small arms capable of machine-gun action. 
While the parts of the pistol may be assembled without the 
use of screws, they are complicated and expensive and are 
quite heavy in weight. 

Charles F. Lefever, of Toledo, Ohio, utilized a somewhat 
similar method in order to convert a revolver into a con- 
tinuously firing weapon. This revolver is described in his 
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U. S. Patent No. 944,448 of December 28, 1909, and is of 
the type wherein the recoil of the breech piece is utilized to 
recock the hammer and turn stepwise the cartridge-carrying 
cylinder. Lefever uses a sear with a very long nose which is 
located close to the rear end of an elongated lever. The front 
end of the lever has the form of an upturned hook. During 
the usual semiautomatic firing the hook is situated below 
the breech piece. In order to set the revolver for continuous 
firing, the user presses a button with his thumb which moves 
an end of a finger between the nose of the sear and the rear 
end of the lever. At the same time, the finger trips the lever 
sufficiently to place its hook-shaped front end into the path 
of the recoiling breech piece. Then the lever is swung by 
the breech piece during the recoil caused by the firing of 
the first shot so that the lever can push the finger against 
the sear, thereby withdrawing the sear from engagement with 


the hammer and per- 


producing the next shot. It is apparent that firing will con- 
tinue automatically provided that the hand of the user 
continues to press against the spring-engaged locking lever 
situated in the handle of the pistol. 


A PISTOL of simple and yet effective construction which 
may be conveniently used for single-shot as well as for con- 
tinuous firing was invented by Grant Hammond of New 
Haven, Conn. This pistol is described in his U. S. Patent 
No. 1,410,248 of March 21, 1922. 

An important feature of this pistol is the provision of a 
controller which is mounted in the frame and which may be 
turned by hand into one of three positions. The controller is 
located within the recess of an actuating bar, one end of which 
is engaged by the trigger. The other end of the actuating bar 
has a notch receiving one end of a sear-actuating finger 

which is firmly con- 











mitting the hammer to Z nected with a hammer- 
fire the next shot auto- engaging sear through 
matically. \N the medium of a sear 
SS \ shaft. One of the three 
A PISTOL of the old SS positions of the con- 
Luger type was con- a troller is a locking posi- 
verted into a contin- tion in which the ac- 
uously firing weapon 2 tuating bar is held so 
by two Mexicans— 8 29 firmly by the controller 
Manuel and Everardo ‘\\ as that pressure upon the 
Navarro of the city of trigger is not trans- 
Celaya in the state of . e mitted to the actuating 
Guanajuato, Mexico. 1 A 1 eo bar. In this locking 
Their invention is de- VV eHY/ 22 position the pistol can- 
scribed in U. S. Patent S 25, not be fired. 
No. 1,113,239 of Octo- 279: The second position 


ber 13, 1914. It is well 
known that the old 
Luger pistol has a 





of the controller, in 
which only single shots 
can be fired, is one in 








breechblock which is 
moved backward by 
the recoil and which 
is pivotally connected with toggle levers provided with 
rollers. During the recoil movement, these rollers travel up 
and down on cam faces forming a part of the framework. 
The pistol is fired by pulling a trigger which is connected 
to a locking and releasing lever engaging a lug constituting 
a part of the firing pin. When the trigger is pulled, the 
locking and releasing lever releases the lug and the firing 
pin can then strike the cartridge. During the recoil, the 
roller carried by the toggle lever reéstablishes the engage- 
ment between the locking and releasing lever and the lug 
of the firing pin. The locking and releasing lever is normally 
held against outward movement by a free end of another 
spring-pressed locking lever which is located in the handle 
of the pistol close to its back surface. 

The invention of the Navarro brothers consists of a spring 
plate which is mounted upon the locking and releasing 
lever and which may be shifted to a forward or rearward 
position. In the forward position the spring plate is inactive, 
and the pistol is operated in the usual manner. However, 
by loosening a hand-operated screw, the user may shift the 
spring plate to the rear position in which it is situated within 
the path of movement of one of the rollers carried by the 
toggle levers. During the recoil, this roller strikes the spring 
plate and the latter swings the locking and releasing lever, 
thereby automatically releasing the lug of the firing pin and 





Fic. 2. CoNVERTED MECHANISM OF THE Co_tT Army PIsToL 


which the controller is 
so turned that it is en- 
tirely out of the way 
of the actuating bar. Then, if the user pulls the trigger, 
the actuating bar will swing the sear-actuating finger, 
and the latter, through the sear shaft, will withdraw the sear 
from engagement with the hammer. Then the hammer will 
swing forward under the action of a spring, strike the firing 
pin, and fire a shot. During the recoil, the receiver will press 
downward an actuator, which will disengage the actuating 
bar from the sear-actuating finger, thus making it possible 
for the sear to engage the hammer again after it is cocked 
by the recoil action of the receiver. 

In the third position of the controller, firing takes place 
continuously as long as the trigger is held back and there is 
a supply of cartridges in the magazine. In this position, the 
controller allows the actuating bar to be moved by the trigger, 
but it maintains the actuating bar in continuous engage- 
ment with the sear-actuating finger and prevents a disengage- 
ment of the bar from the finger by the actuator. In that 
position the sear is prevented from reéngaging the hammer 
after the recoil caused by the firing of the first shot. 

This construction alone, however, would not result in 
continuous firing, since the hammer would swing close to 
the firing pin and would not strike the pin with the re- 
quired force after the first shot. In order to maintain the 
hammer automatically at a distance from the firing pin for 
the required time period and then to release it to produce 
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the next shot, the inventor uses a second sear, which he calls 
a “safety sear” and which is automatically operated by the 
recoil of the breech bolt to release the hammer after it has 
been held in the cocked position by the safety sear for a 


predetermined time period. 


Wits F. Ketrorar of Portland, Oreg., converted the 
old semiautomatic Browning into a weapon which continues 
to shoot automatically 
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sear is then withdrawn from engagement with the hammer 
and the latter strikes the firing pin, firing the shot. During 
the recoil, the hammer is returned to its cocked position by 
the breech slide (3) and is retained for a while in that pos. 
tion by the engagement of the strip (11) with the abutment 
(12) of the pistol frame. During the return movement of 
the breech slide, the lug (13) pushes down the strip, thereby 
releasing the hammer and allowing it to strike the firing pin 
at a time when it is at 





like a machine gun 
while the trigger is de- 
pressed. This pistol is 
described in U. S. Pat- 
ent No. 1,924,159 of 
August 29, 1933, and is 
illustrated in Fig. 4. It 
comprises a spring- 
actuated swingable 
hammer (9) which is 
held in the cocked po- 
sition by a sear (10). 
The trigger (12) is 
connected with an elon- 
gated trigger bar (11) 








sufficient distance from 
the hammer. Thus, au- 
tomatic firing will cop. 
tinue until the trigger 
is released or the sup- 
ply of cartridges is ex. 
hausted. 

This construction has 
the advantage that a 
conversion from a con- 
ventional Browning is 
accomplished _ with 
practically the smallest 
possible number of new 
parts and very few 








which is pressed up- 
ward by a spring (122). 

When the user pulls the trigger, the trigger bar is moved 
forward, and its rear end slides in engagement with an under- 
lying surface of a depressor finger (30), engages a beveled 
face (10a) of the sear, and rotates the sear forward. Then the 
sear releases the hammer which is swung by its spring against 
the firing pin (17) so that the first shot is fired. As the breech- 
block (7) carries out its recoil movement, its rear bevel (28) 
raises the rear end of the trigger bar while the hammer is re- 
cocked and is again engaged by the sear. Then the reaction 
spring (18) returns the breechblock to its initial position 
shown in Fig. 4, and close to the end of this movement the 
depressor finger presses downward upon the rear end of the 
trigger bar, causing the latter to move the sear forward, there- 
by automatically releasing the hammer for the next shot. 

This pistol embodies a particularly simple conversion 
mechanism, since the only part changed in the old 1918 
model is the trigger bar. However, the drawback of this 
construction is that the converted pistol can be used only 
for machine-gun firing, since no means are provided for 
changing it back to a single-shot weapon. 

U. S. Patent No. 1,964,634 of June 26, 1934, to Estelle 
Hayslip of Bakersfield, Calif., describes a converted Brown- 
ing pistol which is very simple in construction and effective 
in operation. As was the case with the Kellotat mechanism, 
Hayslip’s conversion is carried out by means of a minimum 
number of parts. Fig. 1 illustrates a pistol having a hammer 
(9), a safety or disconnecter (10), and a sear (6) actuated 
by a trigger (5). The hammer differs from the hammer of 
the conventional Browning pistol in that a part of its striking 
face is filed off, and it is provided with a resilient strip (11) 
adapted to engage the portion (12) of the pistol frame. 
The safety of the conventional Browning pistol is made 
ineffective by filing off its upper end, and the stop (8) of the 
firing pin (7) is provided with a downward-extending lug 
(13). These are the only changes made by the inventor in 
the Browning pistol. 

In order to fire the pistol for the first time, it is necessary 
to cock the hammer by hard and then pull the trigger. The 


Fic. 3. Conversion MECHANISM OF THE Mauser PistTou 





changes in existing 
parts. However, this 
construction has the same disadvantage as the Kellotat gun, 
namely, that the only way to convert it back to a semiauto- 
matic is to remove the ineffective safety and replace it with 
the old full-size safety or disconnecter which can operate 
in the conventional manner and provide an engagement of 
the sear with the hammer after each shot. 


THE Germans have contributed to the development of 
automatic small arms an invention which is owned by the 
Mauser-Werke A. G. of Oberndorf in the Ruhr and which is 
described in U.S. Patent No. 1,980,874 of November 13, 1934. 
The German pistol is provided with an auxiliary magazine 
and is intended to carry about twenty cartridges. In com- 
parison with American pistols, the: mechanism is clumsy 
and complicated, the parts are heavier, and the danger of 
breakage is much greater. A part of the mechanism is illus- 
trated in Fig. 3. The pistol carries a lever (E) which may 
be swung by hand to one of two positions; in one of these 
positions the pistol is used for sing!e-shot firing while in the 
other it operates like a machine gun. 

The position shown in the drawing is the machine-gun 
position, in which an arm (A) which is operated by the 
lever (E), is in engagement with a locking member (S) 
carried by the trigger (25) of the pistol. When the trigger 
is pulled, the engagement of the arm (A) with the locking 
member (S) will cause the projection (N) of the locking 
member to engage a recess (R) of a sear pawl (13). This 
connection between the trigger and the sear pawl will keep 
the sear (14) out of the path of the hammer (H) and will 
prevent the sear from reéngaging the hammer as long as 
the trigger is depressed. The hammer is maintained in a 
cocked position until the return of the breechblock by an 
auxiliary sear or safety (F). It is believed that this model 
was not particularly successful and that it was soon discarded 
by the Germans in favor of still heavier weapons of larger size. 

During recent years ‘several attempts were made to con- 
vert the famous Colt pistol of the United States Army into 
a continuously firing machine gun. A few parts of this pistol 
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are illustrated in Fig. 2. As is well known, the Colt pistol is 
provided with a disconnecter (23) which is mounted upon 
the same pin (20) as the sear (19). The top of the discon- 
necter fits into a notch on the lower side of the slide (3) 
when the slide is in its rearward position. A mainspring has 
arms (21) and (26) pressing against the sear and the dis- 
connecter, respectively. When the trigger is pulled, the rear 
end (22) of the trigger slide will engage and swing the 


in Fig. 2. A leaf spring (29) having a head (30) is situated 
in the groove and may be moved by hand from an upper 
position to a lower position and back to the upper position. 
In the lower position shown in Fig. 2, the spring (29) 
replaces the lower face of the slide and presses the discon- 
necter (23) downward after the first shot is fired, thereby 
preventing the firing of the second shot. However, the spring 
may be easily moved to an upper or retracted position, and 
then the top of the dis- 





disconnecter. If the top 
of the disconnecter 1s 


connecter will remain 
in the groove so that 





in the notch of the slide 


t that time, the Q 
(3) oe 


gage the sear and will 
pull it out of engage- 
ment with the notch 


lower part (25) of the . os = SSS Spy ~. 
disconnecter will en- Y/ > aE AS 
at % 
yea 


(8), thereby firing a 
shot. On the other 
hand, if the top of the 
disconnecter is pressed 
downward by the 
lower side of the slide, 
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(16) of the hammer ) 





the lower part (25) of 


\ > . 
INNNAn ca ST \\ the disconnecter will 


remain in engagement 
with the sear (19), en- 
abling continuous fir- 


\ 


ing. The patentee also 
provides an automatic 
auxiliary sear which is 
operated by the slide. 
This patent, which 
is owned by the Colt’s 
Patent Fire Arms Man- 
ufacturing Company, 








the lower part of the 
disconnecter will be 
located below the sear, so that if the trigger is pulled at that 
time, the disconnecter will not engage the sear, and no shot 
will be fired. If the shooter continues to press against the 
trigger, the rear end of the trigger slide (22) will maintain the 
disconnecter in an inoperative position after the first shot has 


been fired. 


Cares J. Micuax, Jr., of Hinsdale, Ill., who won U.S. 
Patents Nos. 2,056,975 and 2,139,691 for his invention, has 
added to this construction a cam (not shown) mounted on 
the receiver and having an end which is actuated by the 
slide. Another end of the cam carries a pin which engages 
the rear end of the trigger slide but does not touch the 
disconnecter. 

This cam device makes it possible to fire the Colt con- 
tinuously, one shot after the other, as long as the user con- 
tinues to press his finger against the trigger. When the 
slide moves rearward after the firing of the first shot, it 
will swing the cam, and the pin carried by the cam will 
push the trigger slide forward and away from the dis- 
connecter, despite the continuous pressure exerted upon the 
trigger by the finger of the shooter. Then the disconnecter 
will be freed and its top can move into the notch of the 
slide under the action of the mainspring. If the user con- 
tinues to press against the trigger, the trigger slide will 
engage the disconnecter as soon as the cam is released by 
the slide. The disconnecter will withdraw the sear from 
engagement with the hammer, and the next shot will be 
hred. This simple device makes it unnecessary to release 
pressure against the trigger and then exert it again in order 
to fire a second shot. Its disadvantage lies in the fact that 
the finger must follow the trigger during the entire shooting. 
Furthermore, no means are provided for a quick conversion 
of the automatically firing Colt into a semiautomatic. 

W. L. Swartz in U. S. Patent No. 2,169,083 of August 
8, 1939, proposes a different conversion for the Colt pistol. 
According to his invention, the lower face of the slide is 
recessed to provide a groove (28) shown by broken lines 





Fic. 4. Kettotat’s ConvVERSION OF THE Browninc PisTow 


is one of the last con- 
version patents issued 
prior to the outbreak of war in Europe. From that time on, 
the fog of secrecy descended, ever heavier and thicker, on in- 
ventions pertaining to firearms. 


Eprror’s Note.—Ralph Milne Farley writing on the Michal 
conversion in an article on “Weapons and the Law” in the 
September-October 1937 issue of Army Orpnance (Vol. 
XVIII, No. 104, p. 91) comments that the uniform anti- 
machine gun law adopted by a large number of states does 
not apply to the Michal-converted Colt because of its unique 
mechanism and because the law defines a machine gun as 
“a weapon of any description by whatever name known from 
which more than two shots or bullets may be discharged by 
a single function of the firing device.” 

Michal’s conversion, Mr. Farley states, “is not like that 
sometimes obtained by gangsters who remove the discon- 
necter or file off its top end. For, as the Michal patent says: 
‘The use of my converter has quite a different result from 
what would obtain if the disconnecter were omitted, and the 
trigger slide were lengthened to bear directly against the sear. 
For, in that case, the sear would merely be held out of en- 
gagement with the notch on the hammer, and the hammer 
would return at counterrecoil, with a force which might 
or might not discharge the piece. Whereas, in my inven- 
tion, the hammer is successively cocked and positively dis- 
charged. .. 

“Note that this weapon,” Mr. Farley continues, “which 
unquestionably zs a machine gun, does not fire more than 
one shot with each ‘single function of the firing device’— 
with each ‘pull of the trigger.’ The shooter’s own finger un- 
consciously performs a function which normally would be 
performed by a part of the mechanism of a machine gun; 
namely, by a yielding spring between the trigger and the 
trigger bar. If the Michal gun had such a spring, which it 
does not, the trigger would be held down during automatic 


firing, the trigger bar would reciprocate against the spring, 
and the weapon would then fall within the definition of 
‘machine gun’ in the uniform act.” 
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Month by Month 


War Production.—Donald M. Nelson, War Production Board 
chairman, speaking in London at a dinner given by the Brit- 
ish Government in his honor, said that American war pro- 
duction this year would be at least 14 times the combined 
output of Germany and Japan and next year probably would 
be twice as great. The United States alone, he said, produced 
110,000 military planes since January 1, 1942, “and the pro- 
duction curve is still rising” so that very soon we will be 
turning out a completed plane every 5 minutes around the 
clock, every day of the month. 

Since January 1, 1942, Mr. Nelson said America produced 
60,000 tanks and tank chassis, 53,000 scout cars and carriers, 
and 1,100,000 trucks and trailers. More than 21,000,000 dead- 
weight tons of merchant vessels and nearly 3,000,000 dis- 
placement tons of naval vessels have come from our shipyards 
during this time. 

As for artillery and ammunition, he said enough had been 
manufactured “to let us fire nearly 2,000 shots at every soldier 
in the Axis armies.” 

During July, 7,373 planes were manufactured, a 4 per cent 
increase over the June level, including a 19 per cent increase 
for fighters and an 8 per cent increase for transports. Heavy 
bombers showed a gain of 13 per cent. 

The Army announced that from January 1, 1942, to July 
I, 1943, it accepted over 73,000 planes. U. S. plane production 
for the first 7 months of 1943 reached a rate of 7,000 a month, 
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of which the Army has been getting 4,500. Some experts cal. 
culate that by the end of 1943 total plane production will no 
be far from the President’s figure of 185,000. In the first » 
months of 1943, American shipyards turned out 1,046 veseeds 
totaling 10,500,000 tons—the President’s original figure for 
the entire year of 1943. 

“Production and more production,” must indeed be the 
watchword when it is realized that our armed forces suffered 
the following losses in matériel during the successful invasion 
of Sicily: We lost 13 per cent of all the 155-mm. howitzers 
landed, 46 per cent of all 57-mm. guns, 36 per cent of the 
motor carriages for our 75-mm. guns, 22 per cent of the car. 
riages for our 105-mm. howitzers, and 54 per cent of the car. 
riages for our 37-mm. guns, We also lost 7 per cent of our 
light tanks and 8 per cent of our medium tanks, and nearly 
13 per cent of our 37-mm. guns. 


Fy 


TNT over Europe.—The production of military high ex. 
plosives must also keep pace with the mass manufacture of 
weapons. This is particularly true with regard to explosives 
for our bombers, for more Ordnance bombs are now being 
dropped on Hitler’s European fortress in one raid than were 
dropped during an entire month last spring. The ammuni- 
tion record of the Eighth Air Force in Great Britain shows 
that 14 months ago, in August 1942, 340,000 pounds of bombs 
were dropped on Nazi installations. In December 1942, this 
total was more than doub!ed—762,000 pounds. In April 1943, 
the figure was 1,994,000 pounds. For the period June-July 4th, 
the Eighth Air Force called on Army Ordnance for 5,024,000 
pounds of bombs. However, in one 45-minute raid on Ham- 
burg, Flying Fortresses unloaded 5,152,000 pounds of high- 
explosive missiles. This amount of high explosives would 
make available a month’s supply of coal in the United States; 
it represents approximately a year’s supply of explosives used 
in blasting the route of the Panama Canal. 


8 


Skip Bombing.—The battle of the Bismarck Sea is a classic. 
The loss in ships by the Japanese in this battle was greater 
than the loss in men by the allied forces. The Japs lost 22 
ships, 12 of them transports and 10 warships. Their loss in 
men possibly was 15,000 or more. It was an excellent example 
of successful teamwork between the Army Air Forces and 
the Ordnance Department. The “tools” were furnished by 
Ordnance; their highly successful use was a matter of flying 
skill. 

The decks of the ships were first swept by caliber .50 
machine-gun fire. The enemy’s casualties were heavy, and 
his antiaircraft defense was held down so that our bombers 
could do their part. Every sort of bombing was used, but of 
particular interest here is the new type of fuze which per- 
mitted skip bombing and the highly successful use of this 
new technique by the Air Corps. 

Every American boy has amused himself by skittering or 
skipping stones on the surface of water to see how many 
splashes he could get from a stone before it sank. It remained 
for Col. Sargent P. Huff, of the Ordnance Department, to 
direct the development of a fuze and a sight, and to accumu- 
late the data necessary to make it practicable to skip a bomb 
against a ship with devastating results. The fuze has incor- 
porated in it the necessary time delay to permit the plane to 
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SEE 
drop a bomb from a very low altitude and get away from the 


danger zone created by the bomb blast. 
js o ° . 
Although the necessary development was done in this coun- 


try, the new skip-bombing technique had not yet been proved 
in large-scale action against the enemy; hence the necessary 
fuzes were not available in quantty, and when the need for 
them arose in 
manufacturing 
fell upon Lieut. Col. John R. V. Dickson, also of the Ord- 


the South Pacific, the work of improvising 
facilities there from simple field equipment 


nance Department. This work was completed only forty-eight 
betore the Bismarck 


his own person an invaluable member of the Committee. 
Although we know that in his long career as an ofhicer 
General Williams has made many contributions of great 
importance to the United States, we feel that this last tour 
of duty of his was so significant that it must rank with 


the highest of his accomplishments.” 


ArMyY OrpDNANCE wishes to add its “well done” and best 
wishes to this tribute to one of America’s outstanding Ord 
nance leaders and a member of the Army Ordnance Asso 

ciation since its foundation. 





hours 
Sea engagement. When the 
approach of the enemy con- 
voy was reported, he worked 
unceasingly to prepare the 
fuzes necessary for this ac- 
tion. The resulting annihila- 
tion of the Japanese fleet 
speaks for itself. Both Colo- 
nel Huff and Colonel Dick- 
son have been awarded the 
Legion ol Merit for their 





Dirrict 'LTIES in obtaining materials on time, man 
power shortages both at our printer's and in the postal 
system, and difficulties of transportation may occasion 
ally result in Army Orpnance being delivered behind 
its regular schedule. We sincerely regret any incon- 
venience caused our readers by such delay, and we 
will do everything possible to insure on-time publica 
tion and prompt delivery of the magazine—Epitor. 


Rocket Weapons.—Current 
speculation on the practicabil 
ity and effectiveness of rocket 
weapons and projectiles was 
given greater impetus and a 
stronger basis of fact by Prime 
Minister Churchill’s recent re 


marks in his address before 








achievements. 
Another skip-bombing raid on the Ploesti oil refineries in 
Rumania on August 1st destroyed forty-two per cent of their 


total capacity. 


General Williams Retires —Maj. Gen. C. C. Williams, who was 
Chief of Ordnance from July 1918 to April 1930, was relieved 
from active duty upon completion of the work of the War 
Department Procurement Review Board, of which he was a 
member, on August 31, 1943. General Williams was called 
from retirement to active duty on January 15, 1942. He was 
made a member of the National Defense Research Com- 
mittee on March 31, 1942, and was also War Department 
liaison officer with that group after April 28, 1942. He was 
relieved of duty in connection with the Committee upon the 
formation of the War Department Review Board on July 7, 
1943. 

Following are excerpts from a letter by members of the 
Committee to Maj. Gen. Lucius D. Clay, Director of Ma- 
tériel, Army Service Forces, expressing their appreciation of 
General Williams’ services: 


“The wise counsel and guidance of General Williams 
have been invaluable to the Committee and have con- 
tributed in great measure to the success it has achieved. 
To the frequent meetings of N.D.R.C. General Williams 
always brought carefully considered evaluations by com- 
petent military authorities of the various research and 
development proposals which were to be considered at 
the meeting. To assist him in securing these evaluations 
General Williams in his own office maintained a some- 
what informal, but, nevertheless, highly eflective co6rdi- 
nating agency for the research and development projects 
which were of joint interest to the Army and to the 
N.D.R.C. When, in the handling of projects or contracts 
or finances involved in this large program, there arose the 
inevitable problems of codrdination or the resolution of 
various interests, General Williams showed great skill in 
smoothing the way for effective prosecution of the work. 

“His wide experience and contacts, his sympathetic per- 
sonality, his complete loyalty and integrity made him in 





the House of Commons. After 
stating that German retaliation for allied successes must be 


expected, he said: 


“The speeches of German leaders from Hitler down 
ward contain mysterious allusions to new methods and 
new weapons which will presently be tried against us, It 
would be, of course, only natural for the enemy to spread 
such rumors in order to encourage his own people. 

“There is probably more in it than that. We have, for 
example, now had experience on a new type of aérial 
bomb which the enemy hag begun to use upon our ship 
ping at close quarters on our ships close to the coast. This 
bomb may be described as a sort of rocket-assisted glider 
which releases its bombs from a height and is directed 
toward its target by a parent aircraft. 

“It may be that the Germans are developing other 
weapons on novel lines with which they hope to do us 
damage. I can assure the House that unceasing vigilance 
and most intense study—the most intense we are capable 
of giving—is being given to these possibilities. So far we 
have always been able to find an answer to any new 
problems presented. At the same time no one must ex 
clude from their minds that novel forms of attack will 


be employed.” 


Despite this somewhat startling disclosure, rocket weapons 
are not new in this war. For some time past, accounts from 
the Russian front have mentioned the rocket projectile carried 
beneath the wings of the Stormovik airplane and used with 
good effect against tanks and other armored vehicles, and 
news pictures have showed in some detail the German 
“6-barrel rocket gun,” in appearance much like a multiple 
field howitzer. In our own Army, the “Bazooka”—new anti 
tank weapon for the infantryman—has a projectile that 
operates on the rocket principle (see illustrations on p. 566). 
Obviously, the potentialities of rocket weapons are being 
explored by the armed forces of both allied and enemy 
powers, some successful results have been achieved, and 
further developments may be expected. If the enemy should 
develop an effective rocket weapon, we may be sure that, as 
always, the United Nations will “find an answer.” 
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“Improvisation” versus Fact—The ease with which military 
fables can grow is amusingly illustrated by a statement in the 
preface of the recent Modern Library edition of Von Clause- 
witz’ “On War.” The statement is there made that “We 
Americans have entered this war, as we have entered all wars, 
under the impulse of circumstances and we have improvised 
the weapons by which to wage it.” 

This statement gives scant credit to the work of the Ord- 
nance Department through the years between World Wars 
I and II. That our depots had an insufficient stock of arma- 
ment to arm our troops as they were called to the colors can- 
not be denied, but this is explained by the fact that through 
the years between the first and second World Wars scarcely 
three per cent of our national War Department budget was 
available for the activities of the Ordnance Department, the 
development of new weapons of war, and the accumulation 
of depot stocks. 

It certainly is going far astray to state that our weapons of 
war have been “improvised” since Pearl Harbor. Develop- 
ment, rapid development, there certainly has been, and some 
improvisation may have been made necessary because of the 
shortage of depot stocks. But one has only to recall our Ga- 
rand rifle, our tanks, our trench mortars, and our caliber .50 
machine gun to show that Ordnance was not asleep during 
the interim of peace. 

Another statement to which we take emphatic exception 
was recently given publicity. It was to the effect that our 
Mark IV tank closely follows the medium tank which the 
Canadians call the Ram. With all due credit to the Canadians 
for their splendid achievement, the fact is that the design of 
our Mark IV preceded that of the Ram. 

Such careless statements are very unfortunate. They tend 
to create an entirely unwarranted lack of confidence in our 
material which is flatly contradicted by reports from all fight- 
ing fronts. The devil is entitled to his due! 


a 


Holabird Changes Hands.—For the second time since the 
beginning of the war, Holabird Ordnance Depot at Balti- 
more, Md., has changed hands. The depot has been redesig- 
nated the Holabird Signal Depot, and the Signal Corps will 
take formal possession on November tst. Transfer of equip- 
ment and personnel is now under way. 

Ordnance previously had transferred its motor-transport 
training to Aberdeen Proving Ground, and repair activities 
and preventive-maintenance functions are being distributed 
among various Ordnance installations. The new Signal De- 
pot will store and issue air-borne and ground equipment and 
will take over the activities of the Monmouth Signal Depot, 
which will be discontinued. 

Holabird is a Government-owned property within the city 
limits of Baltimore. It was originally designed as a Quarter- 
master depot with spacious warehouses, shops, a 200-bed hos- 
pital, housing facilities for more than 400 officers and 2,400 
enlisted men, and a modern, fireproof office building. 


5 


Lend-Lease.—The President’s quarterly report on Lend-Lease 
showed that materials and services for May, June, and July 
totaled $2,870,867 to make a grand total of $13,973,339,000 
worth of Lend-Lease aid given since the law was enacted in 
March 1rg4r1. Great Britain received the largest amount of 





assistance under the program, but Russia, the second largest 
recipient, received more airplanes from the United States 
than any other beneficiary. 

The report listed actual Lend-Lease exports through June 
as $9,882,000,000, distributed as follows: United Kingdom, 
$4,458,000,000; Russia, $2,444,000,000; Africa, Middle East. 
and Mediterranean area, $1,363,000,000; China, India, Aus. 
tralia, and New Zealand, $1,133,000,000; and other areas, 
$484,000,000. The following details were given concerning 
Lend-Lease in various areas: 

Russia—Without waiting for a third protocol agreement 
covering the year ending June 30, 1944, Lend-Lease aid con- 
tinues, with July shipments at a “high level” and August’s 
volume expected to reach a record. About fifty-seven per cent 
of goods sent Russia have been airp!anes, tanks, guns and 
other-munitions. More than one-quarter of the total exports 
—over 1,300,000 tons—has been food. 

United Kingdom.—Total aid to June 30th was $4,458, 
000,000. The United Kingdom has received approximately 
forty-five per cent of all Lend-Lease exports, but only thirty- 
three per cent of Lend-Lease munitions. 

China, India, Australia, and New Zealand.—Approximately 
seventy per cent of Lend-Lease shipments to China and India 
have been munitions. New supply routes for China are being 
planned and “steps have been taken to make India a great 
supply base for operations against the Japanese.” Approxi- 
mately sixty-one per cent of shipments to Australia and New 
Zealand have been munitions. 


3 


Ordnance Conservation.—By constantly reducing manufac- 
turing costs on many military items and conserving critical 
raw materials, the Ordnance Department is saving American 
taxpayers millions of dollars every month. When the Army 
pays less for guns, tanks, and ammunition, the taxpayer's 
burden is less heavy. 

The cost for the entire gun mount of a caliber .50 antiair- 
craft machine gun, for example, has been reduced fifty per 
cent. The cost of one part of this gun was slashed from two 
dollars to thirty cents. The manufacturing cost of another 
part was cut more than eighty per cent. In addition to cost 
reduction, the Ordnance Department is conserving millions 
of pounds of critical materials due to various conversions and 
redesigns. For example, shipping bands for bombs, formerly 
made of steel, are now made of paper. 

On the basis of Army requirements for 1943, Ordnance 
estimates that sufficient aluminum will be released to build 
over 20,000 fighter planes, sufficient copper for 4,000,000,000 
extra rounds of caliber .50 aircraft ammunition, and enough 
steel for the construction of 31,000 railroad oil tank cars. Of 
the other scarce metals, some 64,000,000 pounds of nickel, 
4,300,000 pounds of molybdenum, 17,500,000 pounds of 
chromium, and 5,200,000 pounds of tin will also be released 
and made available for the production of other war matériel. 

Cost-reduction and metal-conservation suggestions origi- 
nate in hundreds of facilities engaged in the manufacture of 
ordnance matériel in every part of the United States. They 
are first screened and processed by 112 industrial experts in 
the 13 Ordnance procurement districts. The suggestions are 
then forwarded to Ordnance engineers in Washington for 
final approval and adoption. Thus far, 2,906 suggestions have 
been received, 2,339 have been processed, and more than 50 
per cent are now in production. 
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General Marshall’s Report 
An Editorial 


HE recently issued biennial report of Gen. George C. 

Marshall, Chief of Staff of the United States Army, 
covering the period from July 1, 1941, to June 30, 1943, is 
a masterly review of those important events, open to public 
discussion, which affected the United States Army during 
that time. It has been submitted “while America is at war to 
permit a better understanding of the great offensive opera- 
tions now in progress. 

A former similar report covered the period from July 1, 
1939, to June 30, 1941. This was divided for purposes of dis- 
cussion into two phases. The first included the fall of France 
and discussed “the period of national uncertainty as to the 
influence of the war upon the United States.” The second 
began with the commencement of the Battle of Britain and 
ended with the German declaration of war upon Russia. 
During this phase, there was a growing national appreciation 
of the seriousness of the international situation resulting in a 
limited mobilization of our citizen army, large appropria- 
tions by Congress for the development of the military estab- 
lishment, and an orientation of our industry to speed up the 
peacetime production of munitions of war. 

The present report discusses a third and a fourth and the 
beginning of a fifth phase. The third phase covers the period 
until the Japanese attack upon Pearl Harbor which abruptly 
brought us into the fourth phase covering “the complete 
mobilization of the power of the United States and its co- 
ordination with that of our allies.” This was a period when 
of necessity the United Nations were compelled to assume 
the defensive while mobilizing their power for a global effort. 
This ended in August 1942 with the defeat of the Japanese 
at Guadalcanal and Tulagi. The fifth phase, in which the 
allies are now engaged, is that of the offensive. It will last 
until the enemy is conclusively defeated. 

The report itself must be consulted for the details of what 
is so briefly sketched above. From it one can get an appre- 
ciation of the grand strategy of the allies and an authentic 
background for the general tactical and logistical situations. 

From the very different and more limited viewpoint of an 
Association devoted to industrial preparedness, certain mat 
ters need pointing out. One thing, perhaps not even yet gen- 
erally known to our members, is the degree to which the 
saving of Great Britain after Dunkerque hinged upon action 
taken by the United States. The following is quoted from 
General Marshall’s report: 

“(The substance of the following paragraph for secrecy 
reasons could not be included in my biennial report of June 
30, 1941.) 

“Immediately after Dunkerque in 1940, the British Isles 
were in effect defenseless so far as organized and equipped 
ground forces were concerned. Practically all their field-army 

equipment had been lost, and an immediate invasion was 
threatened. In this situation, Lee-Enfield rifles, Browning 
automatic rifles and machine guns, 75-mm. artillery, with 
limited ammunition and TNT of the World War stock were 
hurriedly released to the British in return for immediate 
contracts to be let in the United States for modern matériel. 
For the United States the military issue immediately at stake 
was the ability of the British Fleet to dominate the Atlantic. 
These releases left us with World War stocks of matériel of 


the types mentioned sufficient to equip 1,800,000 men, with 
quantity production to be under way in time to meet addi 
tional troop requirements. Incidentally, at this time great 
Lend-Lease shipments to Great Britain, Russia, China, and 
our other allies were unforeseen.” 

What was given to England, of course, depleted our war 
reserves to the same extent and threw an additional and un 
anticipated burden upon our industry. 


I HE situation with respect to munitions during the third 

phase is stated by General Marshall in the following terms: 

“On all the fighting fronts the allies were in a desperate 
situation due to lack of adequate matériel while facing an 
enemy who possessed an abundance of the most modern 
equipment conceived at that time. The trying problem of 
the War Department was to meet the urgent necessities of 
critical fronts without jeopardy to the security of continental 
United States. Money in large appropriations had been made 
available but not available was the time in which to convert 
this money into munitions ready for issue. 

“The Lend-Lease Act was passed in March 1941, but it 
was not until the latter part of that year that it began to be 
effective in its results. An agreement for aid to Russia in co- 
operation with the British was implemented in October and 
was just becoming effective when we entered the war as a 
belligerent. In spite of our situation, it was vital that we help 
both Russia and the United Kingdom for our own security. 
This matter was considered so important that Lend-Lease 
aid continued throughout the crisis of our entrance into the 
war without notable interruptions except in the case of a few 
critical items.” 

Another and even more startling fact is to be read between 
the lines of the report. Although our peacetime industrial 
planning had no more anticipated the necessity of supplying 
munitions to our allies in the enormous quantities which has 
been found necessary than it had the diversion of our reserve 
stocks to England, and although a longer time is required 
to get the industry of a country into war production than to 
mobilize its man power, there is very little indication that 
our troops have ever seriously lacked for essential ordnance 
since Pearl Harbor. 

The success with which the production of ordnance was 
established in this country constitutes a remarkable tribute 
to the essential soundness of the basic organization and the 
high quality of the war planning done by the Industry-Ord- 
nance team from 1921 on. This was initiated by Maj. Gen. 
C. C. Williams when Chief of Ordnance and was under his 
centralized control and that of succeeding Chiefs of Ord- 
nance. However, the operation of the Ordnance Department 
was decentralized under the district system with each district 
exercising authority commensurate with its responsibilities, 
under the direction of a district chief familiar with industrial 
problems. To have attempted to standardize the operations 
of the districts under a central control would have been anal- 
ogous to an attempt to standardize the shoes for a company 
of soldiers at a given size and width. 

All this has had the full codperation and support of the 
Army Ordnance Association and its members for the past 
twenty-four years. Their loyalty will continue in the future. 
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Rocky Mountain Post 


May. GeN. Russet, L. MAXWELL, commander of the Army 
Service Forces Unit Training Center at Camp Ellis, IIl., and 
commander of the American Forces in the Middle East until last 
February, was the guest of honor at the second annual dinner 
of the Rocky Mountain Post of the Association held in Denver, 
Colo., on July Ist. An account of the meeting was not received 
in time for inclusion in the last issue of ARMY ORDNANCE so it 
is published herewith. 

More than 300 members and guests of the Post attended the 
dinner, which was held in the Lincoln Room of the Shirley- 
Savoy Hotel. Col. Merle H. Davis, chief of the St. Louis Ord- 
nance District, was toastmaster. General Maxwell, long a mem- 
ber of the Association, and editor of ARMY ORDNANCE during 
1925-1926, spoke as follows: 

“It seems that somehow, somewhere, most of the time, people 
have got to fight. We haven't been educated out of this idea, so 
it is important to make the contest worth while. Everywhere 
nations have been looking inward. If the present war is to be 
justified by the future, we've got to begin to realize that people 
are people and that opportunity is the right of all who want and 
can take it. In other words, we the people and our leaders must 
realize the importance of a sound economic structure and the 
responsibility of the strong to the weak, of the rich to the poor, 
and so on.” 

In spite of the complaint of some men in the American armed 
forces to the effect that this or that talent or ability is wasted, 
General Maxwell declared “no army on earth is more anxious 
than ours to have its classifying department function one hun- 
dred per cent. I have two sons in the service so I know what 
the hoy in the ranks thinks ahout and feels. One doesn't adjust 
in a flash to any condition. We're doing a fine job in insuring 
a good fit. 

“The sooner we begin to realize that we can’t leave the world 
out of our thinking, the sooner we emphasize our relations in 
this world, the quicker we should start toward a peace that will 
perhaps justify the cost.” 

Speaking of our ordnance matériel in the African theater, 
General Maxwell said: 

“American ordnance met the severest test it has ever met in 
the Middle Fast. 


and rain and mud, and | don’t think you'll ever find anywhere 


There were dust and sand and heat and cold 


from Alaska to Cape Hope a severer test for American ordnance. 
We had 105-mm. howitzers, which the British, whom you under- 
stand we were supporting all this time, called ‘the priest.’ Then 
we had three kinds of medium tanks, with 75-mm. guns, which 
the British called ‘the Shermans,’ ‘the 
Then we had the light tanks armed with 37-mm. guns which 
the British called ‘the Stuarts,’ after Jeb Stuart. Later, when 


Grants,’ and ‘the Lees.’ 


they saw them work, they changed the name to ‘the Honey.’ 
In brief, our ordnance was just ‘swell. 


At a meeting held by the members of the Post in conjunction 
f J 


with the annual dinner, the following officers were elected for 
the 1943-1944 term: John G. Gates, president; Charles O. Voigt, 
Essig, D. B. Campbell, N. H. Orr, 
Wiard, J. D. Maitland, L. F. 
Capt. James Colasanti, 


vice-president; Benjamin C. 
H. R. Silver, Col. Seth 


Quigg, and A. T. Twing, directors; 


Lieut. 


secretary-treasurer, 

Jetween. June 1942 and July 1943 the membership of the Post 
has increased approximately 300 per cent—there now being about 
400 members on the Post roster. The Post, which received its 
charter on June 10, 1942, was the nineteenth local chapter, 


LL 


OrpDNANCE OFFicers Honorep 


E1c! {T commissioned officers and one noncommissioned officer 
of the Ordnance Department recently have been awarded the 
Legion of Merit for exceptionally meritorious conduct in the 
performance of outstanding service, and one commissioned and 
two noncommissioned Ordnance officers have been awarded the 
Soldier’s Medal for heroism. The Legion of Merit was awarded 
to the following: 

Brig. Gen. Alfred R, Glancy—The citation accompanying 
General Glancy’s award states that the Tank-Automotive Coster 
was created in August 1942 to weld the functions of the old 
Motor Transport Division, Quartermaster Corps, with those of 
the Tank and Combat Vehicle Branch of the Ordnance Depart- 
ment. General Glancy was selected as its head. “Through his 
untiring efforts, organizational ability, intimate knowledge of 
the automotive industry, and high qualities of leadership, he 
accomplished this task in a highly commendable manner, eyj- 
denced by increases in acceptance of vehicles of thirty-six per 
cent efficiency of tank depots and iy maintenance and supply 
operations due to bringing the supply of spare parts current with 
delivery of vehicles. In the establishment and operation of the 
Tank-Automotive Center, General Glancy has made an out- 
standing contribution to the war effort.” 

Brig. Gen, Elbert L. Ford. 


standing service from February 1938 to June 1942, as officer in 


General lord was cited for out- 


charge of production engineering and planning and as works 


manager at Springfield Armory, for developing plans, ma- 


chinery, and equipment “to increase enormously the production 
of the United States rifle, caliber .30, M1” popularly known as 
the Garand. 

Col. S. P. Huff —‘Through his untiring efforts and initiative,” 
his citation reads, “he has directed development of and is largely 
responsible for the present successful employment of minimum- 
altitude bombing by the United States Air Forces. Because of his 
unceasing efforts in the accumulation of accurate data and in 
guiding the necessary tests to develop this tactic, the Army Air 
Forces now has for its use a valuable tactical procedure.” 
Colonel Huff evidenced a keen interest in 
minimum-altitude bombing, 


For many years 
sometimes popularly referred to as 
masthead or skip bombing. He was convinced that bridges, rail- 
road yards, and factory buildings could be effectively attacked 
by low, fast-flying planes. The major obstacle was the develop- 
ment of a reliable time-delay fuze that would make it possible for 
the plane to drop demolition bombs at low altitudes and yet 
allow sufficient time for the plane to leave the danger zone created 
by the bomb blast. 

By 1937 this land problem was solved and eventually used 
against Tokyo, and Colonel Huff low-altitude 
naval bombing. It was his idea that a bomb would take a short 


began to urge 
interval to sink before it detonated, thus permitting the airplane 
to reach a safe distance. 

Eventually, bombs were successfully launched against lightly 
and heavily armored vessels at 50 feet from planes flying at 250 
miles an hour—-the Bismarck Sea technique. Colonel Huff then 
suggested the use of a sight that improved accuracy so greatly 
that minimum-altitude bombing is today one of the most effective 
ways of destroying fast-moving heavy tanks. Colonel Huff is at 
present serving as Ordnance Officer in the Army Air Forces 
Proving Ground Command at Eglin Field, Fla, 

Lieut. Col. John R. V. Dickson.—It was Colonel Dickson who 
made possible—with such outstanding results 
Colonel Huff's 
engagement. His citation states he 
ceptionally meritorious conduct in the performance of outstanding 
service in New Guinea from January 16, 1943, to March 4, 
1943, As Ordnance Officer of the Advance Echelon, Fifth Air 
Force, Lieutenant Colonel Dickson was charged with the difficult 
testing, and manu- 
our bombers safely 


the application of 


skip-bombing technique in the Bismarck Sea 


received the award for “ex- 


and important task of devising, developing, 
facturing a bomb fuze which would enable 
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to attack enemy surface vessels from extremely 
\Ithough handicapped by lack of ordinary manu- 
and forced to use simple field equipment, 


and effectively 
low altitudes. 
‘acturing facilities 
psp ‘olonel Dickson overcame all obstacles and succeeded 
in obtaining the desired result only forty-eight hours before the 
Bismarck Sea engagement. When it was reported that an enemy 
convoy was approat hing, he worked unceasingly to prepare suf- 
ficient fuzes for the highly successful action, thus, by his energy 
and ingenuity, making a great sauieiliiaitias tuts haul vlan: 
‘ Col. Lucian B. Moody. Colonel Moody was awarded the 
Legion of Merit for “the performance of outstanding services as 


Ordnance Officer, First Army and Eastern Defense Command. 
Palle . ’ = 


Coming to the First \rmy at the time of its organization, he 


fulfilled with outstan ling success a difficult mission of organi a 
tion and control by means of his caretul and inteliigent planning. 
As Ordnance Officer of the First Army, during the First Army 
maneuvers in 1941, he devoted long hours and unceasing efforts 
to the preparation, execution, and supervision of the plan for 
Ordnance, supply. Many features of his plan marked distinct 
advances in the techniques of using simulated ammunition in 
maneuvers. Through its operation the troops participating gained 
better training in ammunition supply than that acquired in any 
previous maneuvers, and, through his leadership and outstanding 
ability, Colonel Moody developed the Ordnance organization of 
the First Army to a high state of efficiency.” 

Col. Ernest A, Suttles-—Colonel Suttles received his award 
for “rendering services of outstanding value to the allied cause.” 
Aided by a staff of 10 Ordnance officers and 155 Ordnance com- 
bat mechanics, Colonel Suttles planned and supervised the in 
stallation and operation of 5 motor-vehicle assembly plants in 
North Africa. Despite language difficulties, French troops 
Spahis, Senegalese, Chasseurs, and the serious and well-dis- 
ciplined French Youth Organization—were quickly trained for as- 
sembly-line operations. The five plants were planned, improvised, 
and placed in operation in eight days. They assembled 7,000 
vehicles in 3 weeks. 

Two assembly lines were equipped to assemble a 2'4-ton truck 
every 2!4 minutes, Smaller trucks were assembled in excess of 
70a day. Trailers were assembled at the rate of 140 a day. The 
“Jeep Orchard” harvested as many as 275 a day. Twelve-man 
crews unboxed and assembled jeeps at the rate of one every 
914 minutes. Over 1,000 tanks, tank destroyers, armored scout 
cars, and half-tracks were unboxed, serviced, tested, and placed 
on the road in less than ten days. 

In 1940, Colonel Suttles organized the Army Motor Vehicle 
Inspection Service, with headquarters in Detroit, which in 1941 
1942 inspected, road-tested, and shipped more than 2,500 ve- 
hicles a day overseas to American and allied troops. In 1942, 
Colonel Suttles was one of a group of officers sent to England 
to organize a motor-transport service. He accompanied the North 
African invasion forces to Oran in November 1942 and estab 
lished the first vehicle-assembly plants in that theater. 

Maj. Wiliiam F. Register, Jr—-Major Register was chief of 
the Supply Division, Hawaiian Ordnance Depot from February 
24, 1941, to July 30, 1942. The citation accompanying his award 
states that “during the period Major Register was in charge, 
the Supply Division experienced the greatest Ordnance supply 
activity in its history, due to the large increase in the number 
of troops in the Hawaiian Department and the necessity of fur- 
nishing them with new types of armament, By his energy and 
untiring zeal he insured to those troops a prompt and constant 
supply of Ordnance materials. It was largely due to Major 
Register’s planning and organizing the work of the Supply 
Division that his division was able to operate so successfully 
when it was called upon to meet the demands that were made 
1941, and the period immediately fol- 
lowing. Major Register performed his duties in such an out- 


upon it on December 7, 
standing manner as to contribute greatly to the Ordnance supply 
mission in the Hawaiian Department.” 

Capt llarold W. Beard. 


The citation accompanying Captain 








Beard’s award states that it is for “exceptionally meritorious 
conduct in the performance of outstanding service in a position 
of responsibility during the period from August 10, 1942, to 
February 1943. He effected the organization and established the 
operation of a central distribution system for petroleum products 
throughout the Hawaiian Department. Also, in connection with 
the many increased demands on both the Army and Navy for 
vital transportation facilities and special transportation equip- 
ment, his material assistance with the design, the supervision of 
the local construction, and his suggestions for improvements in 
the operation of all types of transportation equipment resulted 
in the solving of many problems of transportation that proved 
of great value to the services and effected the saving of much 
time in the accomplishment of many projects.” 

Tech. Sgt. Adam Asman. 


\rmored Command, received the Legion of Merit for “excep 


Sergeant Asman, attached to the 


tionally meritorious conduct in the performance of outstanding 
services as shop foreman of an Ordnance detachment on special 
duty. His thorough knowledge of motor transport, combat and 
utility vehicles, and his application of this knowledge contributed 
to the steady operation of the vehicles under test. His direct and 
efficient supervision of all maintenance work conducted during 
these tests was outstanding and materially contributed to the 
successful accomplishments of the detachment’s mission.” 

The Soldier’s Medal for heroism was awarded to the following : 

2nd Lieut. Henry J. Putnam, Jr—On April 26, 1943, Lieu- 
tenant Putnam rescued four people from an automobile which 
had crashed while rounding a curve, The car was balanced pre 
cariously on a stone wall at the foot of an embankment, live 
high-tension wires which had been knocked down whipped across 
the machine, and gasoline poured from the damaged tank. 

Sots. Charles L. and Frank VV. Wessler—The Wessler 
brothers, both of the Ordnance Department, were awarded the 
Soldier’s Medal for rescuing a soldier from drowning on June 


5, 1943, near Nawiliwili Beach, Hawaii. 


CHANGE OF MAILING ADDREss 


Re ADERS of Army OrpNANcE who change their address 
should notify the editorial offices, 705 Mills Building, Wash- 
ington 6, D. C., at least three weeks before the publication date 
of the subsequent issue, If readers have notified the Association 
of their proper address within the specified time and still do not 
receive their copy, they must make claim for the missing copy 
within two months after scheduled publication. Claims for missing 
copies made later than two months after the publication date 
cannot be honored, as extra copies are usually exhausted by 
that time. 

The present issue of ARMY ORDNANCE completes Volume 
XXV. The index for this volume, arranged alphabetically by 
subject and author and with title page for binding, is now in 
preparation and may be obtained when available upon request 
to the editorial offices. This index will cover subjects in the 
July-August 1943 issue (Vol. XXV, No. 139) to the November 
December 1943 issue (Vol. XXV, No. 141), inclusive. 


NECROLOGY 

N TICE has been received of the deaths of the following 
members of the Association: H. C, Baylis, Detroit, Mich.; J. R. 
Dangler, Washington, D. C.; H. W. Fletcher, Houston, Tex. : 
Maxwell P. Hellman, Great Neck, N. Y.; Joseph W. Henszey, 
State College, Pa.; Reuben Hill, Los Angeles, Calif.; L. S. 
Horner, New Haven, Conn.; Francis P. Kennedy, Granite, Md. : 
Frank J. Lanahan, Pittsburgh, Pa.; Frank A, Lawler, Chicago, 
Ill.; John K. MacGowan, New York, N. Y.; David Miller, San 
Francisco, Calif.; Joseph J. O'Brien, Webster Groves, Mo.: 
Earle D, Parker, Rockford, Ill.; Charles H. Perry, Waterbury, 
Conn. To their relatives and friends, Army OrpNANCE, on 
behalf of the Association membership, extends condolences. 
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THe Macutine Gun—Tue Periop or Recoenition, Part V 
Lirut. Cor. CALviIn Gopparp 


Most American military men are dimly aware of the fact 
that the United States Army possessed some machine guns prior 
to the Spanish-American War—and are equally hazy as to what 
was done with them. Such uncertainty is warranted, since the 
Army itself seems to have been quite dubious as to the uses to 
which these weapons should be put, Distributed, apparently ac- 
cording to no considered plan, to the various military establish- 
ments then existing throughout the continental United States, 
their maintenance was the duty of the local Ordnance officer. 
The post commander appears to have been without specific 
instructions as to their employment, and, unless he possessed a 
native curiosity concerning their characteristics and potentialities 
(which was rarely the case), they remained wholly unused from 
the beginning of his tour of duty to the date of its termination. 

On rare occasions they were brought out, dusted off, and even 
employed on military missions (against hostile Indians). But 
for each instance wherein they were so used there were appar- 
ently scores of others in which no thought was given to their 
tactical possibilities, or, if given, quickly discarded. In many 
instances they were wisely left behind for, mounted as they 
were on heavy wheeled carriages patterned after those adapted 
to the field guns of the period (1870-1890), they obviously re- 
tarded the movements of such cavalry units as were commonly 
charged with overtaking and destroying roving bands of Indian 
raiders. Thus Custer had left behind, long before he made his 
final stand near the Little Big Horn, the Gatlings which had 
accompanied his command when it embarked upon its fatal 
journey. Had he held on to them instead, the story might have 
had a very different ending. 

Although the Gatling is the only machine gun which the 
U. S. Government acquired in quantity during the years follow- 
ing the Civil War and preceding the Spanish-American, speci- 
mens of other types were purchased and given service tests. 
Here it may be of interest to list the figures on machine guns 
procured and issued to the Army over the period 1872-1890 as 
taken from the official reports of the Chiefs of Ordnance for 
those years. 


Year -rocurcd Issued 
De bi ewhwh adden dda eos 17 Gatlings (%-inch & 1-inch) 
ae eee eee ees 2 Gatlings, cal. .50 
1 Gatling, 1-inch 
1874: 57 Gatlings (assumed 3 Gatlings, 1-inch 
to be cal. .45) 2 Gatlings, 1-inch* 
12 Gatlings, cal. .45* 
1875: 8 Gatlings, cal. .45 1 Gatling, 1-inch 
5 Gatlings, cal. .50 
4 Gatlings, cal. .45 
1876: 48 Gatlings, cal. .45 11 Gatlings, cal. .45 
1 Gatling, I-inch 
1877: 19 Gatlings, cal. .45 19 Gatlings, cal. .45 
1 Hotchkiss revolving 2 Gatlings, cal. .50 
cannon, 1.5-inch 1 Gatling, 1-inch 
1878: 17 Gatlings, cal. .45 13 Gatlings, cal. .45 
(5 bbls.) 
11 Gatlings, cal. .45 2 Gatlings, cal. .50 
(10 bbls.) 
1 Lowell, cal. .45 2 Gatlings, 1-inch 
1879: 1 Gatling, 1-inch 8 Gatlings, cal. .45 (10 bbls.) 
14 Gatlings, cal. .45 4 Gatlings, cal. .45 (5 bbls.) 
4 Hotchkiss revolving 1 Gatling, cal. .50 
cannon, 1.5-inch 1 Gatling, 1-inch 
10 Lowells, cal. .45 2 Hotchkiss, 1.5-inch 
3 Hotchkiss, 1.65-inch 





Colonel Goddard is chief of the Historical Section, Office of the Chief 
of Ordnance, and a member of the board of editors and advisers of the 
Encyclopedia Britannica. 
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Procured Issued 
(Continued) 


Year 


1880: 15 Gatlings, cal. .45 9 Gatlings, cal. .45 (10 bbls.) 
(10 bbls.) 2 Hotchkiss, 1.5-inch " 
8 Hotchkiss, 1.65-inch 
GES icv iscensvcscccenss 7 Gatlings, cal. .45 (10 bbls.) 
2 Gatlings, cal. .45 (5 bbls.) 
4 Lowell guns 
3 Gardner guns 
1882: 2 Gatlings, cal. .45 4 Gatlings, cal. .45 (10 bbls.) 
(10 bbls.) 4 Gatlings, cal. .45 (5 bbls.) 
4 Hotchkiss, 1.5-inch 7 Hotchkiss, 1.5-inch 
2 Gardners, cal. .45 
1883: 1 Hotchkiss, 40-mm. 1 Gatling, cal. .45 (5 bbls.) 
4 Hotchkiss, 37-mm. 4 Gatlings, cal. .45 (10 bbls.)* 
4 Hotchkiss, 1.5-inch 
1884: 25 Gatlings, cal. .45 6 Gatlings, cal. .45 (10 bbls.) 
(10 bbls.) 2 Hotchkiss, 1.5-inch 
1 Hotchkiss, 47-mm. 1 Lowell, cal. .45* 
1 Hotchkiss, 53-mm. 
1 Lowell, cal. .45 
1885: 32 Gatlings, cal. .45 4 Gatlings, cal. .45 (10 bbls.) 
(10 bbls.) 9 Gatlings, cal. .45 (10 bbls.)* 
1 Hotchkiss, 57-mm. 
1886: 25 Gatlings, cal. .45 Gatlings, cal. .45 (10 MbIs.) 


— oo 


(10 bbls.) Gatling, cal. .45 (5 bbls.) 


20 Gatlings, cal. .45 (5 bbls.)* 
1887: 20 Gatlings, cal. .45 5 Gatlings, cal. .45 (10 bbls.) 
_(10_ bbls.) 9 Gatlings, cal. .45 (10 bbls.)* 

6 Hotchkiss, 37-mm. 1 Hotchkiss, 1.5-inch 


Gardners, cal. .45 


wn 


(10 bbls.) 
(10 bbls.)* 


14 Gatlings, cal. .45 
6 Gatlings, cal. .45 


1888: 


(10 bbls.) 
(10 bbls.)* 
(10 bbls.)7 


6 Gatlings, cal. .45 
8 Gatlings, cal. .45 
1 Gatling, cal. .45 


ST So4 waneeuvabveaeness 


1 Gatling (10 bbls.) 
4 Gatlings (5 bbls.) 

10 Gatlings, cal. .45 (10 bbls.)* 
3 Gatlings, cal. .45 (10 bbls.)? 


1890: 18 Gatlings, cal. .45 


*Issued to militia. {Issued to college military untts. 


SoME Gatlings had been procured prior to 1872 as evidenced 
by the issue in that year, during which none were procured, of 
seventeen of these weapons lumped together in the record as of 
3-inch and l-inch caliber.” Arbitrarily assuming, for the 
purpose of estimating totals, that nine of these were of ™%-inch 
bore and eight of 1l-inch, we find that, over the period 1872-1890, 
the following numbers of machine guns were procured and issued: 


sey 
I 


Procured Issued 


Gatlings, cal. .45 : son 212 
Gatlings, cal, .50 0 21 
Gatlings, 1-inch 1 20 
Lowells, cal. .45..........-.<--.-.----....-.. 12 5 
ee, a, 5 5 
Hotchkiss, 37-mm. & 1.5-inch. 19 11 
Hotchkiss, 40-mm, & 1.5-inch 1 0 
Hotchkiss, 47-mm. & 1.5-inch. ] 0 
Hotchkiss, 53-mm. & 1.5-inch............ ] 0) 
Hotchkiss, 57-mm. & 1.5-inch....... ae 0 
Hotchkiss, 1.65-inch (about 42-mm.) 0 1] 


The discrepancy in the figures on the 1.65-inch Hotchkiss gun, 
none of which were procured but eleven of which were pulled out 
of the air and issued—we shall leave to the reader to compose! 
In the case of the Gatlings, it will be remembered that some 
were procured prior to 1872 and issued during or after that year 
as reflected in the table above. 

A study of the totals listed above reveals the fact that, con- 
sidering the size of our minuscule Army of the period, we were 
reasonably well equipped with machine guns, But the concept 
of this weapon as an artillery piece still persisted and was 
destined to retard its proper tactical employment for some time 
to come. 

Of the machine guns current in the United States over the 
period under consideration, the Lowell appears to have been the 
only one produced in appreciable quantity, no specimen of which 
was purchased by the U. S. Government. This appears strange 
in light of the recommendation of a board of officers which gave 
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extensive tests in 1877, reporting that: “In view 
results of the trials at Sandy Hook, the board 


that weapon 
7 fav rable 
of the favora ts 
) mmends that a number deemed sufficient by the Department 
reco : < 1 : 
| the 45-inch caliber guns be procured from the Lowell Gun 
ot e .4- ~ 
Company, with 
yliet Arsenal to : | | 
1 that the guns and carriages suitably equipped be put in the 
and the ry : | 
field for comparison with other machine guns now on trial 
1¢ 


in service. ; ; : 
\ Taylor gun, several types of which have been described in 
: of this series, was similarly tested in 1878. It 


all the latest improvements, and sent to Water- 
he mounted on gun carriages adapted for them 


previous papers ; B. a 
voked the following comment trom the board: “The Taylor 
eC e . . . 

hattery-gun is an ingenious and promising machine gun, but 
Ne ee . . - > . 1 : 

with the present arrangement tor feeding the cartridges it does 


not compete : 
been offered for test before the board. It is probable 


favorably with other better perfected machine guns 

that have on : as Sasi 
that a more perfect feed can be effected for the service of this 
gun by the inventor ; until this is accomplished, however, the 
hoard cannot recommend the procurement by the United States 
of any of these guns for service.” 

The Lowell weapon will be discussed in the next, and con 
cluding, paper of this series. For the moment, the reader is re- 
quested to bear w ith one of the author’s many digressions (which 
arise from the fact that the preparation of these articles has 
been, of necessity, an intermittent effort, new data on guns 
previously touched upon coming constantly and unexpectedly 
to hand) and allow him to revert to the Vandenburgh “volley 
gun,” considerable reference to which has already been made 
( see ARMY ORDNANCE, March-April 1942, Vol. XXIF, No. 131, 
p. 767). It will be recalled that General (?) Vandenburgh ap- 
pears to have been a resident of New York State whose invention 
was manufactured in England and marketed to the Confederacy. 
That he was nevertheless willing, nay anxious, to distribute his 
product among the Federal forces as well, is apparent from the 
following letter, written by Brig. Gen. George D, Ramsay when 
Chief of Ordnance and printed on pages 277-278, Volume III, 
of “Ordnance Reports” (Government Printing Office, 1890) : 


Ordnance Office, War Department 
May 5, 1864 


Hon. E, M. Stanton, Secretary of War 

Sir: 

I have the honor to acknowledge the reference to this office 
of a letter from Mr. Vanderburgh [sic] in relation to his. . . 
guns with instructions to report, and on this subject have 
to state that Mr. Vanderburgh, in a letter dated London, 
January &, 1864, apprises the Secretary of War that he will 
send or bring to the United States three guns which he 
wishes to present to the President or to the Secretary of 
War as an offering “to our Government and country.” That 
they are a new kind of artillery, the most deadly and de- 
structive for field use ever made, ready for actual service or 
experimental firing. On the 18th of February, 1864, the bill 
of lading was transmitted to the War Department and called 
for six cases of merchandise, consisting of three guns, car- 
riages, and equipments. They were in this manner trans- 
ferred to the United States with the request that they be 
employed against the enemies of the country; and if found 
hereafter of value, and they are worth to the country the 
cost of manufacture, this cost (which is not stated) may be 
repaid; but nothing more will be demanded, and this to 
be wholly at the option of Government. The freight and 
charges on those guns from Liverpool to New York, amount- 
ing to £43 5s. 11d., was paid by this Department. 

On the arrival of these guns at New York, Captain Crispin 
Was instructed to forward them to Washington Arsenal and 
Captain Benton directed to subject them to examination 
and trial, which was done with as little delay as possible. 

Captain Benton's report is herewith submitted, in which 
he states in brief that in testing the guns he endeavored to 





carry out the views and wishes of Mr. Vanderburgh, but 
that he did not attempt to make any improvements, not 
being so instructed. The conclusions arrived at by Captain 
Benton were that with the ammunition furnished they are 
not suitable weapons for the service, That which was fur- 
nished was not sufficient to determine the strength and 
endurance of the guns, but from their delicate and com- 
plicated construction, and from the effect on them from the 
test made, Captain Benton concludes that they would not 
stand continuous firing. The results of the trial show that 
their destructive effect is not equal to that of our present 
field artillery, During the trial one of the carriages broke 
from inherent weakness. On the 19th of March nine shots 
were fired from the largest gun, at the eighth of which the 
elevating screw broke. At the close of the day Mr. Vander- 
burgh desired that the gun might be cleaned, as the barrels 
were found to be fouled from lead and burnt powder, It 
took one man nine hours to clean it properly. 

In Mr. Vanderburgh’s last communication he states that 
nothing has been done to put the guns in condition for 
service, and that by the terms of the transfer he asserts the 
right to demand their return, and, further, that no measures 
have been taken to ascertain with any definiteness the form 
and spread of the volley, and that the Ordnance Department 
is in a purely negative state with regard to his artillery. He 
therefore asks to take the guns on paying such charges as 
have been paid and incurred by the Government on them, 
unless the Secretary of War gives assurance in writing to 
make the guns useful, etc., and names two weeks as ample 

time to answer; that unless such permission is given he 

will expect the Government to pay the cost of the guns. 

As this Department has given to this subject all the at- 
tention possible, and as the report of Captain Benton clearly 
shows that the guns are not so effective as our own, and 
as, more especially, we have not the time to devote to the 
correction of any defects that may exist in this system of 
artillery, | would respectfully recommend that the guns be 
returned to Mr. Vanderburgh without requiring him to 
refund the expenses which have been defrayed and incurred 
by the Government in that connection. Mr, Vanderburgh’s 
letter is herewith returned. 

Respectfully, your obedient servant, 

Geo, D, RAMSAY 
Brigadier General, Chief of Ordnance 

Epitor’s Note.—The next installment will constitute not only 
the last of this third series of papers on machine guns con 
tributed by Colonel Goddard but will conclude his sequence of 
communications upon this topic, the first of which appeared in 
the September-October 1941 issue of ArMy OrpNaNce, Colonel 
Goddard’s object has been to dispel, in some measure, the un- 
certainty prevailing as to types of machine guns developed over 
the period 1860-1885, as well as to indicate which of these saw 
actual service in military operations. With the advent of the 
Maxim self-operated gun in the mid-1880's, his story ends, 
machine-gun history from that date forward having received 
ample treatment at the hands of many capable authorities. 

The first series of these articles was begun, as mentioned 
above, in the September-October 1941 issue of ARMY ORDNANCE: 
it was entitled “The Machine Gun—Its Early Applications,” 
and was concluded in the March-April 1942 issue. The second 
series, “The Machine Gun—A Period of Evolution,” was begun 
in the May-June 1942 issue and concluded in the January- 
February 1943 issue. Reprints of this series in brochure form 
are still available without charge to readers of ARMy OrpNANCI 

The present and third series of articles on “The Machine 
Gun—The Period of Recognition” was begun in the March 
\pril 1943 issue and will be concluded in the January-February 
1944 issue. This series also will be reprinted in brochure form, 
copies of which may be had upon request when available 
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How to Solve Fine Tue Harr-Tracks Prove ADAPTABLE To Many Uses 


Capt. Ray P. JoHNsON 


4 M4 ° ° SINCE Col. J. E. B. MecInerney’s article, “Half-Tracks for 
elg ing in ro UC ion Mobility,” appeared in the September-October 1941 issue 9 


ArMY OrpNANCE (Vol. XXII, No. 128, p. 213), the performance 









































of this type of vehicle in actual combat has not only corroborate 








ete 


Tue M2 Harr-Track PERSONNEL CARRIER 
5 





Fine weighing in grains or grams requires pre- 15. statements of its mobility but has proved that it is one of 






cision scales of the highest type. Several such the most versatile vehicles now in use by our armed forces, 
From the basic design there are fourteen different models or 





instruments are available. The trouble has been 





adaptations of half-tracks which have been or are now being 
that they were too slow for production-line op- produced in quantities. Essentially, these fourteen models can be 
eration. EXACT WEIGHT Model UAB-9051 grouped into three general classifications: personnel carriers, 


tank or troop destroyers, and antiaircraft gun carriages. 








solves this problem by delivering accurate weigh- Each half-track has a specially designed commercial type front- 





ings in grains with speed of operation. The im- = and-rear-drive chassis with a hull of armor plate and is powered 
with a conventional 6-cylinder gasoline engine, Personnel car- 






portant task of weighing individual pellets can 





riers represent the major portion of production and usage. The 
now be handled with absolute accuracy plus M2, M2A1, and M9A1 half-track cars are fast armored vehicles 






speed of operation demanded by modern high- with seating arrangements for a crew of ten, while the M3, 
M3A1, M5, and M5A1 personnel carriers are slightly larger, 






speed American production methods. This scale : hi ' AR AE CNET at Ao TE sp, 
seating thirteen men. Both cars and carriers are armored and 


(illustrated) is equipped with a magnetic damp- are protected by machine guns. The later “Al” models use a 







ener which checks lever oscillation to 4 beats, 






thus is capable of 15 weighing operations per 






minute. If you are engaged in any operation 






involving explosives where definite powder 






charges are required or individual pellet selection 






write for complete details. Our engineers have 






prepared special data on the subject. 







THE EXACT WEIGHT SCALE COMPANY 
Columbus 8, Ohio 


Dept. W, Toronto, Canada 
RE IS NO SUBSTITUTE FOR EXACT, 


MEUTUTT ITT ° } 
\ a ' = . 
: site = Captain Johnson is the Ordnance representative on the Ordnance Depart 
PRE Cc I Ss I oO | Ss Cc AL ) > Ss ment’s Industry Integration Committee for Half-Tracks, Tank-Automotive 

Center, Detroit, Mich. 
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Tue T-30 75-MM. Howrrzer Motor CarriaGE 


ring-type machine-gun mount located over the right side of the 
driver's compartment, suitable for use against either personnel 
or airplanes. 

The table below will assist the reader in identifying the models 
mentioned in this article. 


MopDEL DESCRIPTION MANUFACTURER 


Personnel Carriers 


Autocar, White 

International Harvester 

Autocar, Diamond T, 
White 


M2 & M2ArI Half-track car 
MoAI Half-track car 
M3 & M3ArI Personnel carriers 


Ms & MsAr Personnel carriers International Harvester 
Tank or Troop Destroyers 
M3 (Tr2) 75-mm. gun motor carriage Autocar 
M4AI 81-mm. mortar carrier White 
T19 105-mm. howitzer motor - 
carriage : Diamond T 
T30 75-mm. howitzer motor 
carriage i White 
T48 57-mm, gun motor carriage Diamond T 
Antiaircraft Gun Carriages 
MIs Twin cal. .50 & single 37- 


mm, gun motor carriage Autocar 

The original purpose of the half-track was to provide a means 
for fast and safe reconnaissance and for quickly massing troops 
at distant points over soft and rough terrain. This original in- 
tention, however, has been broadened considerably through the 
adaptation of the half-track as a combat vehicle by the Armored 
Command. Before war was declared in December 1941, there 
were several thousand personnel carriers already in service. Lack 
of mobile gun carriages caused the Armored Force to consider 
the use of the half-track as a self-propelled mount. A number of 
T12’s, [19’s, and T30’s were used at Bataan and proved their 





art- 
tive 
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worth many times in delaying the Japanese advance. Some 
months later, the versatility of the half-track was again demon- 





RESULTS OF 
RESEARCH IN WAR 
CHEMISTRY 


These Practical Products Have Been De- 

veloped through Research in Colloidal 

Chemistry and May Be Found Applicable 
to Your Business. 





Self-Emulsifying Safety Solvent dilutes with water to re- 
place naphtha, gasoline, or benzine for grease-cleaning, hand-wiping opera- 
tions in metals-processing plants. Contains no chlorinated compounds, has 
no —_ or fire point and does not tend to defat the skin, (Data Sheet 
# 235) 


Hydro-Sealed by floating water blanket, new high-performance 
Carbon Gum Digestive Solvent cleans carbon and paint from aircraft en- 
gine parts without harmful effect. Used hot, water seal prevents escape of 
solvent vapors. (Data Sheet # 236) 


High-Potency Concentrate makes Self-Emulsifying Grease 
Solvent to remove insulating coats of grease and dirt from truck, 
jeep, tank, and automobile engines by emulsification and utilizing 
the heat of a warm engine, Cleaned engines operate more economically 
since original thermal efficiency is restored. (Data Sheet # 237) 


Unique Oil removes salt; may be applied to metal surfaces wet with 
sea water. Cleans, dehydrates and leaves thin film of rust-preventive com- 
pound. Suitable as a cleaner-preservative and lubricant for small-arms 
bere cleaning, (Data Sheet # 238) 


High-Boiling Dehydrating Oil absorbs residual water from 
parts, storage tanks or equipment. Recovery for repeated use made by 
simple heating above 212° F. (Data Sheet # 239) 


Trichlorethylene Replacement non-volatile cleaning 
and scouring solvent for large cold immersion tank . . . rinses with hot 
water. Long solution life. (Data Sheet # 240) 


New Fuel Concentrate raises low-test gasoline to high anti- 
knock rating motor fuel . . especially applicable for high-compression 
motorcycle engines . . . increases performance, (Data Sheet # 241) 


Sparkling Clear, water-in-oil cooling compound emulsion facilitates 
work inspections without stopping tools in metal-cutting and grinding op- 
erations. (Data Sheet # 242) 


Emulsifying Compound cleans oil from camouflage paints; re- 
stores dead, flat, lusterless surface. Shipped as a concentrate. (Data Sheet 
# 243) 


Instrument Shampoo emulsifying solvent cleans optical lens and 
delicate mechanisms without harmful effect. Results in physically clean 
work and complete absence of any film. (Data Sheet # 244) 


Fluid, Pre-Paint Cleaning extracts and emulsifies all traces of 
wax, oil, and grease from hard surfaces. Rinses with water . . . leaves no 
film. (Data Sheet # 245) 


Carbon Tetrachloride Replacement . a methylated 
aromatic solvent available in open-top lever closures, 5-gallon kits in- 
cluding a steel dipping and drier basket. Designed for mobile unit shop, 
bench cleaning. 


Gunk. . . . this versatile base concentrate when diluted with appiopriate 
solvents anticipates every automotive, military, and industrial grease- 
cleaning problem. (Data Sheet # 248) Formulae available. 


Write for Catalog and Engineering 
Data Sheets 
Confidential formula bulletins will be made avail-Y y 


able whenever the particular purpose and use that < 
. . : Ns Cc 
the formula is to serve is described. 
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FORGETS: 


What is “sweeter” than 
the brilliant performance 
of a new air tool...in 
perfect condition? 


CATALOG 400 


It packs a wallop! It insures maximum man- 
hour production...with minimum operator 
fatigue. 


With NORGREN LUBRICATION you can 
keep air tool power at new tool peak perma- 
nently! Norgren Lubricators are automatic. 
They start and stop with the air tool. They 
never forget! 


Norgren Lubricators inject oil into the air that drives 
the tool...exactly the right amount of oil...under 
positive control. This creates an oil-air fog that main- 
tains a lubricating film over every moving part of the 
air tool. Checks wear in use. Stops destructive corro- 
sion when idle. Pays back far more than the cost... 
in short order! Size and type for every need. Write 
to C. A. Norgren Co., Denver. 

















Versatile Vehicles 





strated in Africa, and a United Press dispatch told the thrilling 
story of how a single vehicle and its crew captured the Tunisian 
town of Mateur. They did it, correspondents reported, by firing 
two shots. Then, with that mission accomplished, the crew drove 


Tue Hare-Track 81-mmM. Mortar CARRIER 


the half-track through the town and pounded their way onward 
to rescue comrades who had been under enemy fire for three days, 


In an interesting article which appeared in the August 1943 
issue of Field Artillery Journal, Col. O. W. Martin, F. A., states: 
“Some half-tracks in North Africa were equipped with 105’s 
instead of standard 75’s, Their heavier firepower was invaluable 
and their carriages stood up surprisingly well under the heavier 
recoil. We found these T19’s very satisfactory. They traveled 
hundreds of miles in the United States, made many maneuvers 
and marches in Ireland and England and considerable distances 
in Africa. If maintenance, particularly first- and second-echelon, 
is kept up, they will go places. Its gasoline consumption is half 
that of the M7.” Thus did the T19 half-track serve its purpose 
well until the heavier M7’s, with 105-mm. howitzers mounted 
on medium tank chassis, arrived in quantity. 

In the M4A1 8l-mm. mortar carrier the Ordnance Depart- 
ment has developed a mobile high-angle-fire weapon, essentially 
used for firing high explosives against personnel and light 
matériel targets. It can also be used, however, to fire standard 
smoke shells and incendiaries. Little has been reported on the 


Tue M3Ar1 Harr-Track PersonNEL CARRIER 


performance of the M4A1 to date, but now that operations have 
begun in mountainous terrain, the vehicle has undoubtedly made 
a name for itself. The 8l-mm. mortar’s high angularity enables 
it to fire on areas that cannot be reached by flat-trajectory 
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apons Range of the mortar is approximately 1% miles and 
we Ss. fans : ’ 
the rate of fire rapid—about 30 rounds a minute. 

The use of the half-track as a self-propelled antiaircraft gun 


mount began with the invasion of Africa. The blazing guns in 
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Tue M3 (T12) 75 


-MM. GuN Motor CARRIAGE 


the turrets of the M15’s took a heavy toll of enemy planes during 
the landing and subsequent operations of the African campaign. 
As a matter of fact, some were in action before they reached the 
shore. One M15 alone, with its caliber .50 machine guns and 
37-mm. cannon, shot down nine enemy aircraft in the course of 
a few days. Even before it had landed it had accounted for two 
of its foe, shooting one from a sea train and another from a 
lighter. 

Another recent development resulting from the African cam- 
paign is the use of half-tracks and their crews for laying land 
mines. German mine fields proved so successful in retarding the 
British and American advance that we have now adopted the 
antitank mine, M1, as part of the standard armament on several 
half-track models. Special racks holding a number of mines 
have been built on the sides of the vehicles and the crews are 
trained in the art of mine laying and concealment. 

Many stories are now coming back to this country from both 
Africa and Italy on the outstanding performance of all models 
now in use. When these stories can be told, they will verify the 
fact that half-tracks are indeed versatile vehicles well adapted to 
the conditions of modern combat and to all types of terrain. 





Tue Trig 105-mM. How1rzer Motor CarriAGE 


Our half-tracks are considered superior to similar types used 


by any of the combatant nations and have a considerably higher 
speed. They have a top speed of about 50 miles an hour and a 
cruising range of nearly 300 miles. 
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GAVE DISTINGUISHED 
SERVICE 






IN 
FOUR 
WARS 


Since 1868, Sheboygan Chair Company has been 
building quality chairs. Our chairs have won a repu- 
tation for good design and those sound engineering 
principles that make a chair rugged, well-balanced and 


comfortable. 


Again we are proud to be building chairs for mili- 
tary use—at home and overseas, in mess halls, barracks, 
officers’ quarters, recreation centers, and training 
schools. It’s a stern proving ground for chair quality, 


and Sheboygan Chairs always stand the test. 


Our diamond trade-mark is a pledge to uphold the 
traditional quality of our product, and a fitting symbol 


of this our 75th Anniversary. 











SHEBOYGAN CHAIR COMPANY 


Good Chairs Since 1868—for military use, 
homes, offices, schools and institutions. 


SHEBOYGAN, WISCONSIN 
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replaces scarce materials 


" BOFORS 
ANTI-AIRCRAFT GUN 














To conserve strategic metals, Meehanite 
Castings have been substituted for manganese 
and tin bronze in some 20 parts of the Bofors 
Anti-Aircraft Gun without reducing the effec- 
tiveness of the gun in any way. The economy, 
reliability and versatility of Meehanite, find 
many wartime jobs for this material. 
Write for details today. 

















This 28-pound Gear Case, formerly 
made of manganese bronze, is now 
produced in Meehanite. 


Top Gear Box, containing gears for 
training mechanism, was also made 
of manganese bronze. High strength 
Meehanite now used. 








82 pounds of much-needed tin 
bronze were saved, per gun, by 
using Meehanite for Main Body 
Elevating Gear Boxes. 










' MEEHANITE METAL CORP. 


New Rochelle, New York 
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PREPARATIONS FOR ATTACK 


A FEW days ago I submitted a report which pretty wel 
covered the operations of the Army during the past two years 
the why and wherefore of our various moves. There is little to 
add to that statement at this time except that there must be no 
lessening of the momentum which it has taken us three years to 
develop. The press and radio are keeping you well informed 
as to the progress of affairs in the Mediterranean and on the 
Russian front. You are given most of the details of the heavy 
bombing we are administering to the industries in Germany and 
the Axis satellites throughout Europe, as well as the destruction 
of the enemy fighter planes opposed to these devastating. raids. 

New Guinea, somewhat like the Aleutians, is an unhealthy 
locality for the enemy and his planes, barges, and soldiers, As 
a matter of fact, the entire western Pacific has become a critica] 
problem for the Japanese. For the first time we are getting 
under way with the war as we would have it conducted, and | 
hope that from now on we shall rarely be on the receiving end 
except as is inevitable when trading punches in battle contacts, 

It has seemed to me from reading the papers recently, that 
there is some misunderstanding as to the degree of success we 
have attained in the prosecution of the war. One gathers the 
impression that our various moves of late were the final steps in 
the conflict. 

Perhaps it might be well for me to outline the present state 
of our deployment. For most of the past year and a half we have 
been engaged in establishing bases for future operations. Com- 
paratively speaking, large combat forces of the ground Army 
have not yet been engaged. As I endeavored to show diagram- 
matically in my recent report, our shipping has been largely 
employed in getting our Air Forces into action and in building 
up the tremendous installations required all over the world both 
to maintain the combat forces already moved into the various 
theaters and to provide for the very much larger forces to come. 
These preparations have now been practically completed and it 
is the last-mentioned detail to which I would refer. 

We have prepared in North Africa and in Sicily, and we are 
about to prepare in Italy, for the supply and maintenance of 
heavy air and ground forces. For a long time we have been 
making similar preparations in the United Kingdom, and 
throughout the Pacific the same process has been under way 
since January 1942. Meanwhile there has been built up in this 
country a formidable force of divisions and army corps with 
all the supporting troops—disciplined, highly trained, hardened, 
ready for embarkation for the great and final deployment of our 
armies against the enemy. Save for assaults in the air, only a 
small portion of our combat strength has been engaged. Now at 
last we are ready to carry the war to the enemy, all overseas, 
thank God, with a power and force that we hope will bring this 
conflict to an early conclusion. But please remember that this 
phase is just about to begin, a-point which seems not to be under- 
stood by our people here at home, possibly because they are far 
removed from the agonies of war except for those whose sons 
or husbands have been engaged in the fighting. 


CoNncCERNING the public reactions of the moment, I find 
myself in a curious state of mind. For three years or more it 
has been a daily struggle of striving to meet the demands without 
the available means. There has been the constant problem of 
weighing the priorities of this theater against that one, of sending 
men to the front for whom training ammunition had been lacking, 
or similar deficiencies. Now I find myself in the position of being 
questioned, if not investigated, for having too much of something 
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plans 
or other. I don’t know yet exactly what this excess is, but I do 
know that | am profoundly grateful that for once in the history 
of the United States there is suggested the possibility that we 
may have too much of something or other with which to support 
our armies. It will require considerable proof to assure me that 
such an unusual state of affairs actually exists. And I would add 
this view——my consideration is for the American soldier, to see 
that he has every available means with which to make successful 
war, that he is not limited in ammunition, that he is not limited 
in equipment, and that he has had sufficient training and medical 
care; in other words, to see that for once in the history of this 
country he is given a fair break in the terrible business of making 
war. So I must confess that rather than being disturbed by the 
doubts that now seem to be arising in the public mind at the 
present time, | am vastly relieved that they should be of that 
particular character rather than the usual recriminations over 
tragic deficiencies of every kind and nature. 

There is another phase of the present situation which I believe 
it will do no harm to refer to publicly and probably will be of 
interest. .. . We have been engaged for a number of months, and 
very properly so, in plans for the further development of the 
war in the Pacific with the additional means as they become 
available from the struggle in the European theater. The first 
transfer made possible by our battles in the Mediterranean will 
result from the elimination of the Axis navy in that region. That 
means more naval power in the Pacific and that, in turn, means 
additional bases and equipment which have to be planned and 
provided for long in advance. We are similarly engaged in plan- 
ning regarding other forces, particularly air, and it will probably 
interest you as much as it will discourage the Japanese to learn 
that our most difficult problem is to find sufficient bases from 
which to operate the vast forces which are to be poured into 
the Pacific for the rearrangement of the affairs of the Son of 
Heaven with his military clique. 

Considering the fact that each day of war means both a 
colossal expenditure of money and a constant expenditure of 
human life, it is evident that we must not lose an hour in making 
our transfers from one theater to another. We are proceeding 
on the basis that nothing is to delay this flood of power to be 
added to the forces which already outnumber the enemy and are 
steadily growing stronger day by day. But I would add that 
these matters are not the affair of a moment, the result of a 
campaign of propaganda or of temporary enthusiasms or special 
interests. We must proceed in the most businesslike manner 
possible to make this war so terrible to the enemy, so over- 
whelming in character, that never again can a small group of 
dictators find a sufficient following to destroy the peaceful 
security of a civilized world.—Gen. George C. Marshall, Chief of 
Staff, U. S. Army, before the American Legion Convention, 
Omaha, Nebr. 


Epitor’s Note.—In an address before the “Back the Attack” 
exposition in Washington, D. C., General Marshall made the 
following statement: “In the wastage of every conceivable type 
of military equipment, this devastating war in which we are now 
engaged surpasses any in the history of the world. There is the 
hazard of loss in every shipment overseas, with a greatly in- 
creased hazard during landing operations, The development of 
the airplane, of modern automatic weapons, of rockets, and bombs 
of every description, combined with operations in all types of 
terrain and weather, jungles and icecaps, deserts and mountains, 
plus an enemy who is adept in every method of destruction—all 
this necessitates the production of staggering quantities of muni- 
tions. No previous war has approached such requirements as 
the present awful struggle. Tanks, jeeps, trucks, airplanes, and 
artillery are inevitably destroyed by the hundreds on the battle- 
field even when the going is good. So far we have been extraor- 
dinarily fortunate, but even so the losses pfesent a serious 
problem.” 
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When the going got rough in Tunisia, powerful, fast- 


moving Allis-Chalmers tractors took over—smoothed 
the way for speedy movement of troops and sup- 
plies. Unit above made short work of shaping up a 
passage near El Guettar, Tunisia. 


Making the way easier on the many far-flung 
battle fronts are countless Allis-Chalmers trac- 
tors — carving out roads and airports, building 
bridge approaches, clearing forests and jungles, 
digging tank traps and trenches, constructing 
new bases, hauling big guns ...doing any kind 
of job asked of them. 


Accustomed to tough work, these are the 
same outfits that helped prepare the ground for 
the speedy construction of the numerous arsen- 
als, airports and service camps throughout the 
country... that rushed through many of the 
thousands of miles of our military and access 
roads. The story of the tractor’s part in this war 
is interestingly pictured and related in our book 
“Fightin’ Power”. We will gladly send you a 
copy on request. Write for it. 





YOURS FREE... write 


For your copy of “Fightin’ 
Power”— the story of the 
tractor’s part in the war. 


LLIS:‘CHALMERS 


TRACTOR DIVISION-MILWAUKEE-JU. S. A. 
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Tue TECHNIQUE oF Drytnc BLack Powper 
L. G. Powers 


WitH materials and processes of manufacture changing fre. 
quently and improved Ordnance-plant methods constantly being 
adopted, important needs for the control of temperature and 
relative humidity are found in munitions work, These start with 
the control of the moisture in black powder and follow through 
in the fabrication processes of relay and delay caps, fuzes and 
primers, to the finished shell loading and final shell storage 

Black powder is known to be temperamental, for in the drying 
cycle it is sensitive to temperature, air motion, and handling 
and has been known to explode violently on occasions where al] 
precautions were not taken, 

Black powder has not been used for some years as a propelling 
charge in military arms for as such it has been replaced by the 
more practicable, slower burning, less erosive smokeless powder. 
However, it is required in ignition charges for the smokeless 
powder in such forms as primers, relay and delay caps, and 
powder-train fuzes. In these applications its composition varies 
according to the use, but its basic materials remain essentially 
potassium nitrate, charcoal, and sulphur. By decreasing the char- 
coal and correspondingly increasing the sulphur, the rate of 
burning is accelerated. The basic materials of black powder are 
hygroscopic and quickly reach equilibrium with the moisture in 
the surrounding atmosphere. 

There are many different forms of black powder ranging 
from the pelleted type to the extremely fine type, and the powder 
may be glazed or unglazed. It is sometimes easier to dry powder 
that has been glazed or compressed into pellets than it is to dry 
the fine powder. While moisture is harder to drive from the 
pellets, they are not so sensitive to air motion in drying. There- 
fore, the design of the drier for glazed or pelleted powders 
does not present the problems encountered in the design of a 
drier for extremely fine powder. 

The amount of moisture the powder will hold when in 
equilibrium with the moisture in the surrounding atmosphere is 
called the moisture regain in the powder. Various tests have 
demonstrated the effects of this moisture on the quality and 
the characteristics of the powder, and have shown that there is 
a definite moisture regain at which optimum firing results can 
be obtained. Accurate timing of the shells is imperative, and 
controlled moisture regain assures the best shell performance. 
It is generally considered that powder arbitrarily exposed to the 
outdoor weather with resultant varying regain does not pro- 
duce satisfactorily uniform results. Some method to regulate 
this moisture content is necessary, and the starting point is to 
dry the powder to a level best suited for simplified handling 
and to accomplish the desired final regain. 

There are other reasons for drying black powder. In the 
loading of powder-train fuzes a fine-grained powder is used. 
Better flame dispersion can be had if this is first brought to 
an extreme dryness and then allowed to regain uniformly back 
to the desired moisture content. Better fuze timing and shell 
effectiveness result. 

Drier design presents many engineering problems in the con- 
trol and handling of air. It is first necessary to know the type 
of powder and in what quantities it is to be dried, Operations 
at Ordnance plants require dried black powder in amounts 
weighing from 10 to 10,000 pounds a day, depending upon 
whether the powder is to be used for relay caps, delay caps, 
time-ring loading, etc. Secondly, it is necessary to know from 
what initial moisture content and to what final moisture content 
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it is to be dried. For example, the regain of a powder in normal 
atmosphere may be 0.7 per cent, and, depending upon its use, it 
must be dried to 0.4 or 0.2 or to 0.05 per cent. The degree of 
dryness required affects the drying time, If the drying time to 
04 per cent is 2 hours, and to 0.05 per cent is 8 hours, the drier 
for the latter must be several times the size of the former to dry 
the same quantity of powder. 

Thirdly, it is necessary to know in what part of the country 
the drier will be operated. Larger mechanical equipment is re- 
quired in the hot, moist climate of the lower Mississippi Valley 
than in the intermediate climate of our northern states. Fourthly, 
it is necessary to know the top drying temperature allowed. 
This top temperature is determined partly by the explosion 
ard and principally by the decomposition characteristics of 


haz 
temperatures must be held within pre- 


the powder. Drying 
determined safe limits. 

With the above data known, the design characteristics of the 
drier can be developed. For uniform drying, the powder must be 
equally distributed within the drier, and the air must penetrate 
to all the particles. A screen-tray-type drier lends itself admi- 
rably to shallow layers of powder and to compactness, and is 
the basic concept about which the drier is evolved, There are 
several methods by which the drying can be accomplished, One 
method is to raise the temperature of the air. This heats the 
powder and, by natural vapor-pressure differential, drives the 
moisture from the powder into the air. This simple method for 
drying might apply to products where no explosion or deteriora- 
tion hazard exists, but does not readily apply to black powder 
where top temperatures must be limited. The extent of the drying 
with this method is confined, and the drying time is generally 
too long for practical purposes. 

A second method for drying is to reduce the moisture con- 
tent of the drying air. This principle is more applicable for 
drying black powder and is used where top temperatures cannot 
be exceeded. It has the advantage that the dryness of the air is 
regulated to a constant level, thereby eliminating the moisture 
variations that occur with changing outdoor weather conditions. 
Lowering the moisture content of the air can be accomplished 
by several means, but the method most generally used is that of 
the solid-adsorbent dehydration with such material as silica 
gel. This material has the unusual property of adsorbing mois- 
ture into its structure and thereby reducing the moisture con- 
tent of the air passing over it. The latent heat liberated by this 
adsorption raises the air temperature, which is a desirable feature 
for any drying apparatus. 

The drying rate for black powder has been determined in the 
laboratory, and, within reasonable limits, this drying can be 
duplicated in the field. With this rate, and the foregoing design 
data, it is possible to determine the quantity of air to be handled 
through the drier. Actual field experience indicates that for 
best drier performance the volume of air circulated through the 
drier is not as critical as is the dryness of the air. 

The apparatus for dehydrating the air and regulating its tem- 
perature is, for safety reasons, located in a separate room or 
building from the actual powder drier. The air enters the 
mechanical apparatus, is first dehydrated, and is then heated to 
the desired drying temperature. This temperature is safely below 
the predetermined danger point and is usually 145 degrees 
Fahrenheit. Since steam is invariably the heating medium, and 
its temperature is above 212 degrees, a danger condition exists, 
and a safety water-cooling coil is added after the heating coil 
to prevent the air temperature from rising above 145 degrees. 
It is not always practical to insert a thermostat after the heat- 
ing coil because of the possible direct radiation effect on its 
accuracy. In the case of the small dryers, an equalizing tank is 
added for locating this control instrument. 

Only outside air is taken into the apparatus, for should air 
be recirculated and black powder allowed to accumulate grad- 
ually in the return ducts and through the air-conditioning ap- 
paratus a hazardous condition might be set up. 
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WATER COOLING 


for Six Different Needs Given by One 
NIAGARA AERO HEAT EXCHANGER 


@ A single Niagara Aero Heat Exchanger provides tem- 
perature-controlled cooling for six different applications, 


1. Water Quenching 
2. Oil Quenching 


3. Air Compressor Jacket, Inter and 
After Cooler 


4. Degreaser 

5. Motor Generator 

6. Bearings 
Many plant experiences with the Niagara Aero Heat 
Exchanger and positive temperature control prove 
that operations can be improved and installation paid 
for by cutting out waste and expense. 


Write for Niagara Bulletins 90 and 94—and information 
on users’ experiences. Address Dept. AQO-113 


NIAGARA BLOWER COMPANY 
General Sales Office: 6 E. 45th Street, New York City 
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For all types of neutral and cyanide hardening for car- 
burizing, brazing, tempering for age-hardening, selective 
heating and for hardening high speed steel tools . . 
more than a thousand Ajax-Hultgren salt bath furnaces are used 
today, because: 


“control the atmosphere” by the simple 
process of eliminating it entirely. Hence scaling, oxidization, 
or decarburization cannot occur. No other heating medium 
possesses this valuable characteristic. 


1. Molten baths 


2. A salt bath is the fastest heating medium, and Ajax furnaces 
yield more completed heating cycles per day than radiation or 
forced convection systems. 


3. Heating is uniform, hence distortion cannot occur. This 
is true because of the operating principle itself, and no other 
means gives automatic temperature control within such narrow 
limits (5 deg. F. or less). 


4. Selective heating may be done at will in Ajax units. 


If you have not yet investigated Ajax-Hultgren installations* send 
for Catalog 107-A. 


AJAX ELECTRIC CO., INC., 911 Frankford Ave., Philadelphia, Pa. 


*THERE'S AN AJAX INSTALLATION NEAR YOU 
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The air thus mechanically conditioned and automatically op. 
trolled is delivered to the powder drier. Fine powder is super. 
sensitive to air motion, so it is necessary to distribute the air 
uniformly through all trays with a minimum of air motion at 
any one point. Air circulation should be so well controlled that 
the powder in the top tray will dry just as quickly as the 
powder in the bottom tray. To accomplish this, a dual system 
of vertical ducts is run inside the drier, one to supply the air 
through a slot entering the top side of each tray area and the 
other to exhaust the air through a slot from the underside of 
each tray area. The trays are constructed of copper screening, 
and a canvas cloth is placed over this screen to hold the powder. 
The air enters the tray area, passes down through the powder 
and then out through a plenum on the underside of the tray, 
thereby bringing the air into intimate contact with the powder 
and yet not stirring or carrying the powder along in the air 
stream. 

Where extremely fine powder is handled, an additional screen 
is introduced above the powder tray to eliminate the effect of 
entrance air motion and to act as an additional resistance to 
assist in the uniform flow of the air down through the powder. 
Dampers are installed in both the supply and exhaust air ducts 
to prevent back drafts which might otherwise disturb the 
powder during the loading and unloading periods, Other refine- 
ments in the air flow are added as desired. 

A powder drier must incorporate every conceivable safety 
feature, not only from the standpoint of the safety of the men 
working around the drier but because an explosion causing 
damage to the equipment would delay production. Safety features 
incorporated in the drier include sparkproof fans and spark- 
proof protection for all metal rubbing surfaces. Trays are brass 
and copper as are the expansion springs which adjust these trays 
for tight fit in the shelves. Door edges are brass as are the 
door hinges and catches. All parts of the drier are grounded 
to prevent accumulation of static electricity and to prevent a 
spark when touched by the operator. To ground the doors they 
are conneeted to the main drier frame by a brass cable. The 
latest drier construction incorporates door catches of the spring 
type so that in the event of an explosion the drier cabinet will 
not act as a pressure container; instead, the doors will fly open 
and minimize the force and damage of the blast. The internal 
ducts are vertical to prevent powder-dust accumulation, and a 
gutter at the bottom permits easy washing of the shelves which 
are pitched slightly to facilitate this operation. All internal 
ferrous parts are galvanized to prevent corrosion and rust. 

The top temperature of 145 degrees Fahrenheit recommended 
for black-powder drying has a safety factor included before 
hazard starts. A study of vapor-pressure differentials shows that 
including an additional safety factor—for example drying at 
140 degrees—will tend to slow the drying rate and lengthen the 
drying time. Drying power will increase more rapidly by raising 
the top temperature (dry bulb) than by lowering the bottom 
temperature (dewpoint). Lowering the dewpoint temperature of 
the air to 40 degrees Fahrenheit is essentially necessary, but 
additional lowering from 40 to 20 degrees Fahrenheit is only 
equivalent in drying power to raising the temperature from 
140 to 141 degrees Fahrenheit. To express this in terms of 
drying rate, lowering the dewpoint temperature from 40 to 
20 degrees Fahrenheit increases the drying rate 2!/4 per cent, 
whereas raising the dry-bulb temperature from 140 to 141 


degrees increases the drying rate 2%4 per cent; raising the dry- 
bulb temperature from 140 to 145 degrees increases the drying 
rate 15 per cent. Not much is gained by lowering the dewpoint 
temperature beyond the advisable 40 degrees Fahrenheit, whereas 
considerable drying power is lost in lowering the dry-bulb tem- 
perature below 145 degrees Fahrenheit. 


It is known that the majority of the drying takes place in 
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the first two hours. For the next four or eight hours the drying 
progresses at a slow rate. The low point possible in this drying 
is determined by the moisture equilibrium between the drying 
air and the powder being dried. The longer the powder remains 
in the drier, the closer it approaches this equilibrium. 

Black powder is extremely .hygroscopic and the rate of 
moisture pickup by the dry powder is rapid and increasingly 
so as the weather becomes warmer and more humid. This is 
pertinent in understanding the need for a controlled atmosphere 
in the plant operations where the powder is processed after leav- 
ing the drier. 

There is some question as to how far in the production line 
beyond the powder drier the moisture regain in the powder 
should be controlled. Since it is desirable that the powder reach 
equilibrium at a uniform rather than at a variable regain, the 
assembly buildings for relay and delay caps, fuze lines, and 
certain sections of the shell-loading line should be air-conditioned. 
This has been or is being accomplished at various Ordnance 
arsenals. At other arsenals, dry houses have been built wherein 
the relay and delay caps are stored to keep them from regaining 
moisture between processing steps. This allows a reasonable 
control of dryness in the final product and is a step toward 
uniform regain in the powder and consistency in final shell 
performance. 

Powder from the drier is tested in the laboratory, and gen- 
erally a record is kept of the moisture content in each batch as 
it comes from the drier and as it later comes from various 
operations on the assembly line. The test procedure to assist in 
the production must be accurate, fer black powder will pick up 
moisture quickly. 

Thus it can be seen that considerable error can occur in 
the laboratory if the powder is exposed to the atmosphere even 
for only a few moments, This can be readily observed in the 
arsenal laboratory dryness tests for pellets, where usual summer 
results show greater dryness in the powder before it is ground 
than after it is ground. The error is due to exposure of the 
powder to the humid atmosphere during the grinding. 

Where test samples of the powder are taken, it is well first 
to place the sample bottle in the drier to be sure that the air in 
the bottle is dry. It is also well to use a bottle of such size that 
it can be completely filled with powder to prevent moisture re- 
gain from air within the bottle. The bottle should be carefully 
sealed at the drier and should be in a dry atmosphere when 
opened in the laboratory. A small dehydrated test room is advis- 
able for accurate and consistent test results. 





CoTTON FOR SMOKELEsSs PowDER 


Out of the total estimated cotton crop in the United States 
this year approximately 1,000,000 bales of cotton linters, each 
weighing about 630 pounds, are earmarked for munitions pur- 
poses. A bale of clean linters will make enough powder to shoot 
100,000 bullets. Cotton is the basic ingredient in the propelling 
charge used in all battle weapons, ranging from the caliber .30 
rifle to the mammoth 16-inch gun. 

Every day thousands of bales of cotton are broken open in 
these Army Ordnance explosives factories and dried by hot air. 
The cotton is then dumped into pots containing a nitric- and 
sulphuric-acid solution, washed to remove the excess acid, and 
then purified. Other ingredients are added for stability and to 
eliminate the telltale powder flash that would reveal our gun 
positions in battle. 

During the past year, ammunition plants under the jurisdiction 
of Army Ordnance have produced more than 1,400,000 tons of 
high explosives and propellent powders, During this period, more 
than 1,500,000 tons of bombs and over 200,000,000 rounds of 
artillery ammunition have been loaded with high explosives. 








HIGH QUALITY TUBES 
FOR OUR ARMY 


Long before the present army requirements for 
Electronic Tubes, TUNG-SOL was furnishing the 
radio industry with tubes of the highest quality, 
for both initial equipment and replacement. It is 
only natural therefore that the army should look 


to TUNG-SOL as a dependable source of supply 


for tubes for communications and other purposes. 


TUNG-SOL 
cibecitire aa 


RADIO TUBES 


TUNG-SOL LAMP WORKS INC., NEWARK, N. J., Sales Offices. ATLANTA, 
CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK 


ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS 
SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTERS 
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3M ADHESIVES 
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3-M Adhesive Engineers have developed over 10 
Adhesives that have been used by manufacturers for 
years for adhering materials, sealing, coating, im- 
pregnating and insulating. 
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Adhering one material to another requires special 
adhesives to meet all conditions. Therefore, if you have 
this type of problem why not let the long range experi- 
ence of our adhesive engineers aid you in solving it? 


Just send the coupon below. There is no obligation. 


MINNESOTA MINING & MFG. CO. 


SAINT PAUL 6, MINNESOTA 
ADHESIVE DIVISION, DETROIT 2, MICHIGAN 


Gentlemen: x AO 1143 
Please have a 3-M Engineer call to discuss our 


adhesive needs. 
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THE REMINGTON INDOOR RANGE 


THE longest enclosed firing range in the Western Hemisphere 
—believed to be the largest of its kind in the world—was recently 
erected and placed in operation by the Remington Arms Com- 
pany at its Bridgeport, Conn., plant. Resembling a fallen giant 
obelisk, the huge concrete soundproof tunnel is 1,800 feet long— 
3 times the length of any other enclosed range in the country, 
Inside dimensions are 15 feet wide by 12 feet high, with walls 
15 inches thick. 

Ammunition quality today must, of necessity, be of the very 
highest, for many specification standards are now far more rigid 
than ever before in the history of the ammunition industry. Use 
of the range has led to quality records never before achieved. 
Construction of the range minimizes the hazards of testing am- 
munition and creates facilities for the most rigid tests to which 
military and sporting ammunition can be subjected. 

The range is located in Remington’s 337-acre park, lying partly 
in Bridgeport and partly in neighboring Stratford. Under pres- 
ent wartime conditions, areas around the park have mushroomed 
into thickly populated residential sections, greatly enhancing the 
hazards of firing caliber .50 and even caliber .30 cartridges in 
the usual manner on open ranges. 

Constant daytime firing disturbed the rest of war workers on 
the night shifts, and firing at night—essential to efficient obser- 
vation of the flight of tracer bullets—affected the sleep of day- 
shift war workers. This new range permits 24-hour testing, often 
necessary under heavy production schedules, Its soundproof shell 
hushes the roaring rattle of caliber .30 and .50 machine guns to 
the gentle tapping of a lead pencil on a glass-topped desk. 

The unique range affords ideal accuracy testing conditions for 
every caliber of small-arms ammunition from the tiny .22, used 
now in military training, to the forceful .50. The only ammunition 
now being tested in the range is that of calibers .30 and .50, made 
for the U. S. Government and used on training fields and battle 
tronts. 


THESE new facilities afford Remington’s ballistic department 
complete and extremely accurate information concerning the per- 
formance of daily production. At present, the firing is particu- 
larly directed toward accuracy and trace measurements on caliber 
30 and .50 cartridges at 600 yards. These measurements, how- 
ever, could be registered on all calibers of small-arms ammuni- 
tion at all ranges up to the length of the building. If desired, 
velocities over any distance up to 600 yards can also be deter- 
mined. At muzzle velocities in the neighborhood of 2,800 feet 
a second, the caliber .50 bullet strikes the target 600 yards 
away in slightly more than half a second from the time the 
trigger is pulled, while the .30 speeds down the range a fraction 
slower. 

Under the program of stepped-up production, extensive testing 
is necessary to insure a constant flow of the highest quality am- 
munition possible. Several thousand rounds are fired daily. Re- 
sults of these tests and of others in laboratories and shorter 
ranges are used for a number of purposes. Among them are the 
development and iniprovement of products, control of manufac- 
turing processes, and assurance to the Government of highest- 
quality ammunition. When Remington returns to its normal 
service to sportsmen, the range will be extremely valuable in 
the development of improvements to sporting ammunition, par- 
ticularly the extreme accuracy demanded in match ammunition. 
While the only testing being done now is at 600 yards, shorter- 
distance testing could easily be provided by the use of portable 






























































jr 











NovEMBER-DECEMBER, 1943 


ARMY ORDNANCE 





eee 
The range is now manned by twenty-two ballistic 


target frames. ov 
k in two shifts, but it can be used for 24-hour 


operators who wor 
firing when necessary. 

The shooting room houses three shooting bays, each with its 
own telephone connecting with the target tender at the butts 
and also with the three tracer-observation positions on the roof. 
These are weatherproof turrets where observers look down 
through a bulletproof window in the roof of the range and 
perceive the flashing streak of the bullet, The glimpse is, of 
course, a fleeting one, but sufficient to determine the quality 





PREPARING ForMs FOR THE REMINGTON RANGE 


of the “trace.” The windows are 12 inches wide and extend 
across the width of the roof. The posts are located at 125, 250, 
and 500 yards. Three other observation positions look in at the 
target end of the range. 

The bullets bury themselves in the butts, which consist of 
forty feet of sand, backed up on three sides by 1-inch steel plate 
and reénforced by a 24-inch concrete wall, with another forty 
feet of earth on the outside. Two blowers, which inhale fresh air 
through two ports located midway the length of the range, elimi- 
nate gas and smoke. 

The target room is located at the butts. Here trained workers 
measure the targets for accuracy and make tracer observation 
checks. 

Elaborate appliances safeguard employees. The sole en- 
trance to the range, located near the shooting room, is kept 
locked at all times when the range is unoccupied. The open- 
ing of this door automatically closes the firing ports, which are 
protected by a sheet of steel and a sheet of armor plate, the latter 
set at an angle. These automatically slide in front of the gun 
muzzles when the entrance door is opened for work inside the 
range. 

Large portable spotlights at the shooting bays and inset roof 
lights at the target end light the range sufficiently for present 
purposes. If desired, however, portable floodlights, placed at in- 
tervals along the entire length of the tunnel, permit complete 
lighting. : 

More than 1,200 mixing-type truckloads of concrete, enough 
to lay foundations for 200 average-size dwellings, were required 
in the construction of the range. 


Tue “Bazooka” Now 1n Quantity Propuction 


HE “Bazooka,” a gun whose rocket projectile is capable of 
penetrating the armor of any enemy tank which has been put in 
action by the Axis powers, now is being supplied in quantity by 
the United States to American and other United Nations’ troops. 
The “Bazooka” is a product of long experiment by the Ordnance 
Department. It has been in action for several months on various 
foreign fronts, where it has proved as effective an instrument of 







We Make 


. PRECISION PARTS 


To Help Smash The Axis 





E. Frederics Inc., famous 27 years for quality 
permanent waving machines and hair- 
dryers, has turned its skilled workers and 
precision machinery to the making of deton- 
ator loading tools, parts for retractable 
landing gears, pump parts that control 
bombardier doors and many other precision 
machined pieces. “On time” production has 
been steadily maintained, even while work- 
ing to tolerances of 1/10,000 of an inch. 


If we can help you to produce precision 
machined pieces, write E. Frederics Inc., 
4402—11th Street, Long Island City, N. Y. 
Every job we accept is accorded the most 
painstaking consideration by workmen jeal- 
ous of their reputation for top quality crafts- 
manship. 
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A MASTERPIECE 


Like many a great master- 
piece the “Unbrako” Knurled 
Socket Head Cap Screw is the product of 
years of carefully acquired knowledge. Each 
and every “Unbrako” is accurately made— 
and the quality of steel used offers positive 
assurance of strength and durability. Then— 
master-touch of all—the head is knurled for 
ease and rapidity of application because fin- 
gers don’t slip on knurled heads. 






The “Unbrako” has been a favorite of me- 
chanics, engineers, designers and other spe- 
cialists for years. Specify “Unbrako” next 
time you order. Sizes range from No. 4 to 
14,” diameter. Complete data in our “Un- 
brako” Catalog, copy of which will be sent 
upon request. 


“UNBRAKO” HOLLOW SET SCREWS 
WITH THE KNURLED POINTS 

hold fast—stay put. Knurls 
dig in, prevent loosening by 
vibration, yet can be easily 
removed and used any num- 
ber of times. 






















The knurling of Socket Screws 
originated with “UNBRAKO” 
years ago. 
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destruction against thick brick walls, rock masonry, structural 
steel, and railroad rails as it has against enemy tanks, During 
the North African campaign, “Bazookas” of one United States 
division alone destroyed at least six enemy tanks. 

According to details recently released by the Ordnance De- 
partment, the “Bazooka” launcher, or gun, is a metal tube some. 
what more than fifty inches in length and less than three inches 
in diameter, It is open at both ends. Attached to the tube are 
a shoulder stock and front and rear grips for the firer, together 
with sights and an electric battery which sets off the rocket pro- 
pelling charge when the launcher trigger is squeezed. There also 
are safety devices. (See illustrations on p. 566.) 

The launcher is operated by a 2-man soldier team—one the 
firer, the other the loader. When the launcher is held in firing 
position, the loader is at the right and rear of the firer, The 
launcher may be fired from any position normally used by a rifle. 
man in combat. After the loader has inserted the rocket in the 
launcher, he turns a contact lever to the “fire” position, signals 
“ready” to the firer, and then drops down and away from the 
rear end of the launcher and grasps a new rocket. When the 
firer squeezes the trigger, the rocket propelling charge is ignited 
and flashes from the rear of the launcher tube. 

The rocket itself is heavier than the hand grenade and is nearly 
two feet long. Its appearance is that of a small, elongated aircraft 
bomb. Its components are an explosive head, propelling-charge 
powder tube, and finned tail, the latter providing accuracy in 
flight. 

The “Bazooka” supplements, rather than supersedes, other 
weapons. It is standard equipment for certain classes of troops. 
Raiding groups, tank-hunting parties, and reconnaissance ele- 
ments have reported it highly effective. It has been used with 
success by landing parties in neutralizing pillboxes. 


ARMAMENT OF THE FocKE-WULF 190A-3 AIRPLANE 


THE Focke-Wulf 190A-3 is one of the most interesting air- 
planes Germany has produced. In the first place, it is a single, 
coherent conception in which all details have been subordinated 
to the central idea. There are no signs of bits and pieces added 
as afterthoughts or of structural adjustments and modifications. 

The armament of this airplane, according to Aéronautics, con- 
sists of the following guns, all fixed and firing forward: Two 
MG 17 guns (7.92-mm.) located on top of the engine in front 
of the pilot’s cockpit; two MG 151 guns (20-mm.) modified to 
fire electrically detonated cartridges and synchronized electri- 
cally to fire through the arc of the propeller; two MG F-F. 
(Oerlikon 20-mm.) guns, located, one in each wing, outside the 
propeller arc. 

The MG 17 guns are installed above the engine, one on each 
side of the aircraft center line, with the ammunition boxes im- 
mediately below them. The guns and the synchronizing gear are 
of a standard type and the ammunition belt is of the type in 
which the links disintegrate after the rounds are removed. 

The MG 151 guns are similar to those found on previous 
German aircraft, but the breechbleck has been modified to fire 
the cartridge electrically, and the ammunition itself has been 
altered accordingly. The principle of operation is as follows: 
When the breechblock is fully forward, a contact is made which 
allows a current to flow to the cartridge detonator, This cur- 
rent is controlled by a commutator connected to the engine 
which prevents the cartridge being detonated if the propeller is 
in the line of fire. The commutator is ‘situated on top of the 
engine on the same block as the mechanical interrupter gear 
for the MG 17’s. 

The MG F.F. (Oerlikon) guns are of a type similar to those 
used in the ME 109E. The magazines are capable of holding 
sixty rounds. The gun chamber is heated by means of an air 
duct from the engine along the leading edge of the wing. 
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Tue THERMODYNAMICS OF FIREARMS. By Clark Shove Robin- 
son. New York: McGraw-Hill Book Company. 175 pp. 


$2.50. 


























AFTER a brief historical review of the development of fire- 
arms and propellants, the author outlines basic thermodynamic 
principles and basic mechanics, stoichiometry, and physical 
chemistry. The principles and equations involved are set forth 
in a concise and orderly manner. A 2-page tabular summary of 
formulas for perfect gases, giving in one table all the applicable 
equations for perfect gases, is itself worth the price of the book. 
In the chapter on basic physical chemistry the author explains 
the equilibrium constant in reversible gas reactions and explains 
its use in determining the relative weights formed on explosion 
of those gases which have part in the water-gas reaction. A 
table gives the values of the logarithms of the equilibrium con- 
stants of these gases at various temperatures. Examples of the 
application of these principles are given. 

There follows a chapter on the heat of explosion, one on the 
heat capacity of powder gases, and another on the temperature 
of explosion. The determination of the heat of explosion is 
handled in the conventional manner. Several methods of deter- 
mining the heat capacity of the powder gases as they vary with 
temperature and pressure are given. All are based on experi- 
mental determinations of specific heats of these gases under 
varying conditions of temperature and pressure. In the chapter 
on calculation of explosion temperature, the author proceeds by 
a series of approximations to determine the uncooled tempera- 
ture of the explosion gases from the measured temperature in 
a closed explosion bomb. He then determines the maximum 
pressure corresponding to the uncooled gases. 

The author points out that the ignition of propellent powders 
must be by high temperature, and to secure uniformity of action 
it is desirable to have all surfaces of the charge ignited simul- 
taneously. He makes the interesting suggestion that an equal- 
volume mixture of acetylene and oxygen would give ideal igni- 
tion conditions. 

Although the historical assumption with reference to the rate 
of combustion of propellent powder has been that it varies with 
some function of the pressure, the author believes that the rate 
is affected principally by the temperature, as this determines the 
heat flow from the hot gases to the cold surface of the powder. 
This view has also been held by this writer and others, but, as 
pointed out by the author, it is much easier to determine experi- 
mentally relations between the pressure and the rate of burning 
than between the temperature and the rate of burning. He follows 
Vielle, Charbonnier, and others in the use of the pressure 
relation. 

Useful chapters on loading density, surface factor (granula- 
tion), powder composition, recoil, rotation of projectile, friction 
of projectile, flash and smoke, stability of propellants, measure- 
ment of pressure, and measurement of temperature are also 
included. Another chapter describes the method of obtaining 
data from closed-chamber experiments and of analyzing “these 
data so as to arrive at “uncooled” temperatures and pressures 
and to determine the rate of combustion, A short chapter is 
devoted to the graphical study of experimental firings and their 
comparison with theoretical results. 

Finally, a chapter is given to the calculation of interior- 
ballistic curves—the objective to which all the preceding chap- 
ters have led. That, at least, would be the view of the powder 
designer and the gun designer. The author computes these curves 
by numerical integration of the differential equations involved— 
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replaced. Mechanical failure might mean human 
failure, and an unexpected attack by the enemy. 
So for constant availability of equipment, 
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the only practicable way, unless the powder is assumed to burp 
as the first power of the pressure, and the most practical way 
in any case. The book closes with a short chapter on the theory 
of rockets. j 
The author has produced a work which will be of great valye 
to powder and gun designers and to ballisticians in general. 
On account of its arrangement in separate short chapters, each 
dealing with one feature of the subject, and the direct and simple 
but scientific treatment, the book will be especially valuable to 
students of ballistics. The writer certainly would have been 
glad to have had this book when he commenced the study of 
ballistics thirty-five or forty years ago. The author deserves 
credit for a valuable contribution to the literature of the science. 
Maj. Gen. W. H. TscHappat, U. S. Army (Ret.) 








Armorep WarrareE (An annotated edition of “Field Service 
Regulations III”). By Maj. Gen. J. F. C. Fuller. Harris. 
burg: The Military Service Publishing Company. $1. 


Tuts is a new edition of General Fuller’s famous text, “Field 
Service Regulations III,” first published in 1932. As Colonel 
Marshall in his foreword to this classical work on mechanized 
and armored warfare indicates, the first edition was a failure in 
England and the United States. Now, under the title “Armored 
Warfare,” the text is republished at a time when not only every 
military man of both countries is thoroughly familiar with 
General Fuller’s logic, but when most civilians are, too, “Field 
Service Regulations III” was much discussed in the pages of 
ARMY ORDNANCE ten years ago. Attention was repeatedly called 
to its importance, its soundness, and the general ignorance and 
apathy of most people concerning its contents. But that is an 
old lesson which, due to our pacifist leanings, we had to learn 
the hard way! 

It is not necessary to review “Field Service Regulations III” 
again in these pages. That original text was considered prophetic 
by members of the Army Ordnance Association and will stand 
for all time as a clarion call to clear, fearless, military thinking 
in this mechanical age. Rather, this occasion can be taken to pay 
tribute to the man who so fearlessly championed the mechaniza- 
tion of armies at a time when the staffs of most armies were 
still asleep and lost in the maze of World War I thinking. 
General Fuller stands today as one of the greatest military 
analysts of our time. His forthright statements, sound military 
logic, and fearless analysis kept alive the principles of mechanized 
thought, as applied to armies, in a day when these topics were 
too difficult for the average military intellect to grasp. 

Historian, soldier, and exponent of military mechanization, 
General Fuller must not be denied his rightful place among 
students of military progress. His writings in the pages of this 
journal and his many books will stand for years to come as a 
vindication of the soundness of his thought. If there is one man 
the world over who can shake his finger at the British and 
American Armies and say, “I told you so,” that man is he. May 
he bring out an edition of “Field Service Regulations IV” when 
this war is over. If we disregard it as we did “Field Service 
Regulations III” it will again be to our peril. i. a. 































REVEILLE—War Poems sy MEMBERS OF Our ARMED Forces. 
Selected by Daniel Henderson, John Kieran, and Grant- 
land Rice. New York: A. S. Barnes & Company. 254 pp- 
$2. 







Tuts book is described as a representative group of poems 
revealing the spirit, philosophy, and humor of our fighting men. 
It is indeed a contemporary record of their thoughts and ex- 
periences, and, as such, is an expression of their reaction to 
the world today. 

Three thousand poems from almost every battle area came in 
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response to the offer of $1,000 in prizes made by the publishers 
for the best entries. About 180 of these comprise the book. 
Winners include members of the Army, Navy, Merchant Marine, 
Air Corps, Marines, WACS, and WAVES, and it is interesting 
to note that the five main prizes were won by a member of 
the Merchant Marine, a corporal, a sergeant, a lieutenant, and 
a colonel in the order named, 

Anthologies are necessarily arbitrary and limited, but this one 
contains much splendid material reflecting an exalted, eager 
spirit. Written in the present time of stress, the poems are 
typically American in that they portray no lust for war in the 
offering of life to preserve freedom. The eleven poems of John 
Ackerson, winner of first prize, deserve especial praise. 

The committee of judges is well known: Mr. Henderson for 
his historical poems and editorial work for the Hearst pub- 
lications, Mr. Kieran for his knowledge and judgment of poetry 
and sportswritings, and Mr. Rice for his poetry and sports- 
writings. Net profits on the sale of the book will be distributed 
equally between the U.S.O. and the Red Cross. e. 3. 


Torrevo 8. By Ira Wolfert. Boston: Houghton-Mifilin. 
127 pp. $2. 


SWEDE LARSEN of United States Naval Aviation was a 
part of the torpedo squadron which was almost entirely wiped 
out by the Japs in a few minutes in the Battle of Midway. 
From that moment, vengeance was uppermost in Swede’s mind, 
and he quietly and earnestly worked toward the fulfillment of 
the new motto of the rehabilitated Torpedo 8 which was 
changed from “Attack” to “Attack—and Vengeance.” And this 
squadron made good in almost legendary fashion. The author 
has a charm and ease of expression that makes this not only 
one of the delightful books of the season but the most gripping 
and thrilling. ?. K. ¥: 


Tue Lurrwarre. By Hauptmann Hermann. New York: 
G. P. Putnam’s Sons. 300 pp. $3. 


THE author is a former German flier who knows the inside 
of the German Luftwaffe, its organization, structure, the men 
who created it, and their deficiencies, their quarrels, successes, 
and failures. The Nazi fliers are pictured as a race apart, com- 
munistic in leaning, and believing fully in their invincibility and 
the power of the Fiihrer. Nothing will stop them in their efforts 
except defeat or loss of confidence in themselves. If this happens, 
the Luftwaffe will collapse completely. The author’s discourse 
on the future of aviation in general and Germany in particular 
is excellent. An extensive bibliography concludes the text. T. K. v. 


Armies oN Wueets. By S. L. A. Marshall. New York: 
William Morrow & Company. $2.50. 


Tus is the second book in a series on the tactical results of 
the operation of mechanized armies in the present war. It treats 
of the second year of the war, a year in which it was possible to 
see more clearly some of the real achievements and weaknesses 
of the mechanized army. 

In the second year of war many things showed up that had 
been foreseen by a few, but which many old-line army officers 
and the general public of the democracies were unwilling to 
listen to. Only the Germans seemed to realize that strategy lay 
in a superiority of weapons backed by armies of men trained 
in endurance. During the “Sitzkrieg” of 1939-1940, the British 
in Flanders had white bed sheets and professional entertainers 
and political spellbinders to protect the recruit from any severe 
discipline attempted by the officers, But all the time the Germans 
trained and trained and trained. 
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This M-4 Tank, in action must sound 
like a boiler shop gone mad. It should, 
because it was born in a boiler-shop! 
For many months much of the facilities 
of Fitzgibbons have been turned from 
making steel boilers, to making tank 


hulls for a large tank arsenal. 


When you have been making good 
steel boilers for fifty-seven years, it 
is only natural that the tradition of 
good workmanship be equally well 
expressed in other products, such as 
tank hulls, gun shields, feed-water 
heaters, condensers, evaporators and 
the like. Shop practices perfected 
through half a century of trial are still 
good, whether applied to boilers or 


barometric condensers. 


Fitzgibbons takes pride in applying 
the American way of manufacturing 
to the job of winning the war the 
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It took the defeats in France and Crete and Greece and the 
reverse of the army in Libya to make the democracies realize that 
tanks are merely machines that need fuel and oil and repair and 
cannot go far ahead of an army. They are the machine-age 
cavalry, requiring tough training for the operators and a hard- 
trained army to follow up the gains, Even the Germans, who 
appreciated tank tactics from the first, lost this point jn the 
advance in Russia where they permitted small tank forces to 
get far ahead of the army only to be swallowed up by the 
enveloping Russian infantry. The author quotes from officers 
who have been through the Greek and African campaigns to 
prove that keeping the modern mechanized army moving js 3 
grueling experience. 

It is evident all through the book that the secret of mechanized 
warfare is found to be no secret at all. The tactics are the basic 
tactics of all warfare. Only the crescendo has increased a thov- 
sandfold, and the army that wins is the one that holds to the 
basic principles, increases the efficiency and the weight of its 
mechanism faster than its opponent, and, by hard, driving force, 
takes advantage of the gains won by its combat machines. «. s, p. 


RirLeMAN Dopp. By C. S. Forester. Washington: Infantry 
Journal. 209 pp. $0.25. 


ForMERLY published in England under the title “Death to 
the French,” this story of a fighting man in the Peninsular 
Campaign with Wellington is fine reading. ae 


CHEMISTRY OF PowpER AND Exptosives, Vor. II. By Tenney 
L. Davis. New York: John Wiley & Sons, Inc. 191 pp. $3. 


THE material in this work complements and completes the 
study of powder, explosives, and pyrotechnics so well begun in 
Volume I which contained chapters on properties of explosives, 
black powder, pyrotechnics, and aromatic nitro compounds. 
Volume II contains chapters on nitric esters, smokeless powder, 
dynamite and other high explosives, nitroamines and related sub- 
stances, and primary explosives, detonators, and primers. 

Dr. Davis’ latest text is replete with historical sketches which 
add much interest to the subject for amateurs in the field of 
explosives and should remind professionals to realize anew all 
the pioneer work necessary to furnish them their modern explo- 
sive tools—which are too often taken for granted. 

One of the great values of such a text is a complete index, and 
this work is exceptionally ample in this respect—it contains a 
4-page index of names and a 27-page index of subjects. There 
is also an extensive bibliography which is conveniently placed 
throughout the book and correlated with the text by suitable 
footnotes. 

The text covers many specific explosives which have been 
developed over the years but, of course, only a part of these are 
actually in day-by-day usage either commercially or in the 
military field. The book might have added value if there had 
been included some indication of the specific uses for which the 
various explosives have been applied, mentioning the properties 
which make them suitable for those uses. B. E. A. 
Pick Out tHE Biccest. By Frank Morris. Boston: 
Houghton-Mifflin Company. 132 pp. $2. 


Mike MORAN, skipper of the Bors, ranks with John Paul 
Jones and Lord Nelson. The heroic acts of those who are in the 
thick of things are dramatically described, and the little-known 
heroes—the doctors, the engine-room gang, the chaplains—were 
also there in equally heroic rdéles. It is the story of a great ship, 
wounded but able to keep going, with a skipper who will be 
legendary. The finest story of naval encounter to date. T. K. V. 





























Bal 


ee 




























nd the 
ze that 
ir and 
ne-age 
hard. 
, Who 
in the 
Ces to 
"Y the 
flicers 
Ns to 


y 8a 


anized 
basic 
thou- 
to the 
of its 
force, 
. SB. 


antry 


ith to 
isular 
Vv. 


nney 


». $3. 


s the 
un in 
sives, 
unds, 
wder, 

sub- 


vhich 
ld of 
v all 
xplo- 


and 
ns 2 
‘here 
laced 
table 


been 

- are 

the 

had 

| the 

rties 
A. 


ton: 


Paul 

the 
own 
vere 
hip, 


















































MEMBERSHIP 


in the 


ARMY ORDNANCE ASSOCIATION | 





A MEMBERSHIP SOCIETY OF AMERICAN CITIZENS 
DEDICATED TO VICTORY THROUGH ARMAMENT 
RESEARCH, PRODUCTION, AND LOGISTICS 


The Association was founded in 1919 to foster an understanding 
of industry’s rdle in our national defense among scientists, 
engineers, inventors, manufacturers, and other interested Amer- 
icans, both civilian and military. Its sole purpose is to keep 
available the highly specialized knowledge necessary for arming 
the Nation’s manhood by stimulating interest in the design, 
production and maintenance of our weapons of defense. The 
Association, a membership organization without subsidy of any 

kind, is carrying on this patriotic work through its national and 


local conferences and its bimonthly journal, Army ORDNANCE. 


ELIGIBILITY 


The following men are eligible for individual membership: 
1. All civilian engineers, scientists, manufacturers and executives 
of American industry. 2. All members of the military and naval 
forces of the United States—Regular, Reserve and National 
Guard. 3. All others interested in our national defense. American 
citizenship is a requirement of membership. Dues: Four dollars 


annually. There is no initiation fee and no other obligation. 








APPLICATION FOR MEMBERSHIP 





Tas Army OrpNANCR ASSOCIATION, 
Mitts Buitp1nc, PENNSYLVANIA AVE. AT 17TH St., 
WasuinctTon, D. C. 


I hereby apply for individual membership in The Army Ordnance Association and enclose 
annual dues ($4.00) which include Army OrpNnance and all other membership privileges 
for one year from date of admission. The following statements are true to the best of my 
knowledge and belief: 


I am a citizen of 
Color (race) 


Born at 


Present civil position 


Previous civil experience 


If not now in service, was discharge honorable?. .. 


Present military or naval status 








Application received 


Elected to membership 


























They work together better 


because they can talk together... 


Federal Telephone and Radio tech- 
nicians test to make sure their field 
telephones measure up in the pro- 
duction line cs they must in the 


battle line 


‘Said the Field Telephone to the Field Howitzers: 


2 a 


‘ \sad 


“Bridge smashed...column trapped... >> . te 
y”? 


few. range 2000 yards! 


High up 
On a ridge commanding the terrain 
Sprawls a Signal Corps sergeant . 
In his hand a field telephone 
By his side an observer 
Eye and voice of the artillery 
* * * 


In the dusty distance 
An enemy column moves onto a bridge. . . 
* * * 


Suddenly the voice speaks 

And below at the other end of the wire 
The thundering throats of hungry howitzers 
Echo the command 

With screaming steel and TNT 


It's not a question 
Of whether they'li hit the bridge 
But where 

* 7 


As in a slow motion movie 

The center span of the bridge 
Mushrooms...up...#p. 

Then rumbles down it into the gorge 
Blocking the advance 


The voice speaks again... 

Gives the smoking howitzers 

The new range 

That will cut off the retreating column 


* * * 


From here on in 

It’s all over but the shooting 

And the howitzer battery 

Settles down to the grim business 
Of annihilation 


* - 7 


For the job it has done 

In the development and production 

Of field telephones for our armed forces 

I. T. & T’s manufacturing associate 
Federal Telephone and Radio Corporation 
Has been officially commended 

By the Signal Corps 


The men and women who make these phones 
Hope they will speed Victory 

And Peace 

By helping men work together better 
Because they can talk together 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York 4, N. Yi 


«Manufacturing Associate: 


FEDERAL TELEPHONE AND RADIO CORPORATION 
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This is the reason 





they called the tube 
RELY STIRON 


Does it seem far-fetched to you? 


Can there be any possible similarity 
between an ocean wave and an ultra- 
high frequency tube? 


As a matter of fact, there’s a very 
definite similarity. 


A breaking wave is the best way we 
know to picture what happens to elec- 
trons in the KLYSTRON tube invented 
by the Varian brothers— Russell and 
Sigurd—and Dr. William W. Hansen. 


Inside this tube, the inventors were 
able to direct a stream of electrons 
which concentrated their power and re- 
leased it much as waves do when they 
mount into crests and crash on the 
shore. 


That’s why the tube is called KLYSTRON. 
The name comes from a Greek word 
that denotes the breaking of waves on 
a beach. 

Initial research on the KLYSTRON 
was done in California at Stanford 
University. The Sperry Gyroscope 
Company was quick to see the tube’s 
possibilities. So they helped the invent- 
ors carry on further development of 
the KLYSTRON as a valuable tool of war 
and aeronautics. 

When the tube got beyond the early 
experimental stages, the Varian broth- 
ers and Dr. Hansen joined Sperry’s 
staff of inventors, engineers, and re- 
search men. 


With the close co-operation of the 
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Army and Navy, the development and 
perfection of the KLYSTRON continued, 
and is still continuing. 


Applications of the KLYSTRON in- 
clude the generation, amplification, and 
reception of ultra-high frequency waves. 
Naturally, they are being devoted ex- 
clusively to war uses at present. 

When the war is won, Sperry re- 
search will explore the fascinating field 
of KLYSTRONICS** in relation to the 
comfort and security of a world at peace. 





SPERRY 


GYROSCOPE COMPANY, Inc. 


BROOKLYN, N. Y. 
Division of the Sperry Corporation 


a 


PEARY 


pss 


*KLYSTRON is a registered trademark 
of the Sperry Gyroscope Company— 
Registration No. 371650. 

** Trademark 














GENERATORS »* 


GUN FEED MECHANISMS » 


26 Divisions 


Help Speed Victory 


HELPING the automotive industry 
supply America’s Armed Forces on 
land, sea and in the air with the mecha- 
nized units needed for victory is Auto- 
Lite’s one purpose. It’s the all-out job 
of every one of the men and women 


employed in Auto-Lite’s 26 great 
manufacturing divisions. Some of 
the items produced by the world’s 
largest independent manufacturer of 
automotive electrical equipment for 
fronts all over the world include: 


STARTING, LIGHTING AND IGNITION * SPARK PLUGS « BATTERIES * RELAYS * SWITCHES AND GOVERNORS 
FIRING CONTROL APPARATUS « FUSES * ETCHED, EMBOSSED AND LITHOGRAPHED NAMEPLATES 


HORNS AND SIGNAL DEVICES * METAL STAMPINGS =» 


PROJECTILES * REGULATORS «+ STEEL CARTRIDGE CASES * ALUMINUM AND ZINC DIE CASTINGS 
WIRE AND CABLE + MESS KITS * GUN FIRING SOLENOIDS * BLACKOUT LIGHTING + IRON CASTINGS 


BOOSTERS * 
ARMOR PLATE = 
AUTCMATIC PILOTS ° 


TOLEDO, OHIO 


PLASTIC PRODUCTS + LEATHER GOODS * 
TRACER AND IGNITER SHELLS «+ 
DIRECTIONAL GYRO INDICATORS 


THE ELECTRIC AUTO-LITE COMPANY 


FRACTIONAL HORSEPOWER MOTORS 


SARNIA, ONTARIO 





INSTRUMENTS AND GAUGES 


GUN SIGHT CASES 








© INTERNATIONAL NEWS PHOTO SERVICE 


A Giant War Needs Fighting Equipment, such as 
Gigantic Tanks, Bombers, Cargo Planes and 
Trucks, all of which are powerful fighting units 
to force ultimate ‘*Unconditional Surrender.’” 


Gar Wood is one of the largest producers of 
War Giants, including Hydraulic Hoists and 
Dump Bodies; Hi-Lift Cargo Plane Loaders 
(illustrated); Wrecker Cranes for retrieving 
damaged trucks, tanks and planes; Earth- 
Moving Scrapers up to 25 cubic-yard 


capacity; Gasoline and Water Truck Tanks— 
all of which dot the Battlefront. 


i. Victory and Freedom 
Bare Assured When You Buy 
More War Bonds 


DETROIT, MICHIGAN 
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artime production has 
Wy eens expanded the use 
of electroplating. Specifications 
have been revised. Increasing 
demands are being made on pla- 
ters for production of finishes on 
a wide variety of articles for 


military and ordnance requirements. 


Many of the present day needs can be met 
through the use of one or more of the du Pont 
processes listed here. A competent group of 
technical men with many years of experience 
in all types of plating will be glad to discuss 


your plating problems and help in the selection 
and application of appropriate processes. 
E. I. du Pont de Nemours & Company, (Inc.), 
Electroplating Division, Wilmington, Del. 


80. v. 5. pat. OFF 


ELECTROPLATING 
PROCESSES and MATERIALS 


BETTER THINGS FOR BETTER LIVING THROUGH 








“ZINOLYTE.” Brigit 
zinc deposits directly 
from baths made up 
with prepared salts. 


‘“‘DUROBRITE” (Formerly called 
Du Pont Bright Zinc). For pro- 
duction of bright deposits from 
solutions made up with stand- 
ard chemicals. 


DUCTILE ZINC. Matt white de- 
posits, suitable for deep drawing 
and sharp bending. 


STRAIGHT CYANIDE ZINC. 
Easily controlled plating solu- 
tions for production of fine 
grained, rustproof deposits. 


SILVER. Heavy coatings... ad- 
herent and fine-grained, 0.01” 
or more, can be produced using 
current densities as high as 50 


A./SF. 


HALOGEN TIN PROCESS — For 
high speed plating of strip steel. 


STANNATE PROCESS. Practi- 
cal, economical method for strip 
steel and general purpose plating. 


HIGH SPEED COPPER. For 
rapid, economical production 
of heavy, smooth, bright de- 
posits at high current densities. 


SULFAMATE LEAD. Easily 
made up and maintained with 
prepared salts. Smooth, dense, 
pore-free coatings from 0.0001” 
to 0.0025” readily obtained. 


“CADALYTE.” Salts and Main- 
tenance Compound for rapid, 
efficient production of bright 
cadmium deposits. 


STANDARD and SPECIAL 
CHEMICALS. For Gold, Cad- 
mium, Copper, Chromium, Nick- 
el, Brass, Bronze, Tin, Zinc. 
Silver, and Lead plating. 
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| # Ge BUT NOT DEAF 


: A fighting man must fly blind sometimes, but deaf never. In long range bombers 
... im scrappy pursuit planes . . . whatever the visibility, vital communication 
channels must be kept clear. Unless the proper suppression filter system is installed, 
noisy radio interference acts like a pack of demons . . . sabotages communications 
upon which the safety of men and their military missions depend. 


Solar Elim-O-Stats are Communications’ Life-savers. They are compact filters 
which protect against local static, absorbing it right where it starts—at generators, 
motors, contacts, and other sources. Solar Capacitors are reliable components used 
by practically all leading manufacturers of military radio equipment. From com- 
mand car to jeep or tank . . . from ship to ship or plane . . . between planes— 
wherever radio is vital—Solar Capacitors and Elim-O Stats help keep channels 
clear, so fighting men can hear. 


If you have a problem concerning capacitors or radio noise suppression, call 
on Solar Manufacturing Corporation, 285 Madison Ave., New York 17, N. Y. 





ELIM-O-STATS 3 


CAPACITORS AND RADIO NOISE-SUPPRESSION FILTERS 
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Spicer Transmissions and Universal Joints... 


Serving in peace and war. Spicer Transmissions, Propeller Shafts and Universal 
Joints have helped make famous names in truck transport service. And these same Spicer units now 
are doing exceptionally heavy duty in Crash and Special Service Trucks on United Nation’s airfields all 
over the world. Spicer peacetime quality permitted quick conversion to war needs, and will permit fast 
delivery for automotive production when the war is over. Spicer Manufacturing Corporation, Toledo, Ohio. 


40 YEARS OF 


a> 4 


SERVICE 
BROWN-LIPE CLUTCHES AND TRANSMISSIONS « SALISBURY FRONT AND REAR AXLES SPICER UNIVERSAL JOINTS « PARISH FRAMES, STAMPINGS 
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BUY THE FLUORESCENT LIGHTING WITH 
THIS EXTRA SAFETY FEATURE! 


AKE a good look at the little sketch 

















“extra” — and your protection against 
below. It shows an exclusive feature —_ costly plant accidents. 
of MILLER AERO-DESIGNED fluores- 


cent lighting — a patented safety lamp 






Other noteworthy features of MILLER 
AERO-DESIGNED fluorescent are item- 
ized below. Check them carefully, then 


call in a MILLER 


field engineer (lo- 







lock that minimizes the danger of lamps 







falling. 






It’s a very important feature to any 






man investing in fluorescent lighting 






cated in principal 






today. 





This patented safety lamp lock is an cities) for a talk 






integral part of each socket, simple in about your plant 


operation and foolproof. It’s a MILLER lighting. 








Here’s the rugged new MILLER AERO- 
DESIGNED fluorescent fixture — avail- 
able in individual units, or for contin- 
uous-row lighting. 











CHECK THESE MILLER FEATURES 






BRerrscroas are of Masonite with durable IVANITE, 


the “sealed-in-surface” finish for high reflection 


FLANGED TOP of channel permits clamp strap attach- 


ment at various points along channel, for ceiling, rod or 











“9 factor. Lightweight, easy to remove, simple to clean. cable mounting to suit any ceiling structure. Also can 
Reflectors are “extra length” for good shielding of lamp be suspended with chains, conduit or combinations of 
rsal ends. Miller reinforcing reflector attachment strap these methods. ; 
assembly is an integral part of each reflector—no change MILLER SAFETY SOCKETS with integral safety 
now required for either two or three-light units. lock to prevent lamps from falling are rigidly spaced 
WIRING CHANNELS, now streamlined, contain all and substantially mounted. 
all necessary wiring and auxiliaries—with ballasts exposed FIXTURES carry both Underwriters’ and RLM Stand- 
for heat dissipation, Can be used as individual lighting ards labels — are backed by written warranty and 
‘ast units or in continuous rows, MILLER’S almost 100 years of lighting experience. 
io. 
THE MILLER COMPANY e MERIDEN, CONNECTICUT 
. 
ILLUMINATING DIVISION OIL GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incondescent Domestic Oil Burners Phosphor Bronze ond Bross 
Mercury Lighting Equipment ond Liquid Fuel Devices in Sheets, Strips ond Rolls 
NGS WAR CONTRACTS DIVISION 


Wor Materiel 
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LL Americans are eager to serve their country 
in its present emergency, but many of us 
are prevented, for various reasons, from tak- 
ing part in actual combat. If your age, or some 
minor physical handicap, is keeping you from 
serving your country with the armed forces 
don't just sit by and do a lot of wishful think- 
ing. There is an important place for you—one 
where you can do much to aid in your country’s 
defense. 
If you can shoot and have the ability to impart 
your knowledge to others, you can do a real job 


toward helping to win the war. Join with the 
members of your local rifle club who are giving 
pre-induction rifle training to all of induction age 
who desire such schooling. This training which 
familiarizes the recruit with the correct handling 
of firearms and the fundamentals of marksman- 
ship will do much to speed his promotion and 
lessen the work of the service instructors. 

The work of instruction is a worthwhile job 
and a great service to both our country and to the 
inductee. Get in touch with your rifle club today 
—they'll welcome your help. 








SPORTING POWDER DIVISION 


HERCULES POWDER COMPANY 


INCORPORATED 


912 KING STREET, WILMINGTON 99, DELAWARE 


K-148 





PRINTED IN U.S.A 


















ye 
sorresior. ye to we . not only 
ne oatinge «  roielly ampor ‘pie te pert! 
we veooe? pieting ** — jes euch O° aus, 
revive gail ortic 
re of @ 










trop) , oo prise coating 
types of creo emmaition 4 cw 
* 
is yw and FAs foun4. for * correct 








ot 





Ww 
electros* ins 

* ieructent aegree* _— 
jeots- ite sore 







rfors 
receding ane 





gust eree ad 
p pace wie 







From first page to last, each of these THREE Oakite publications furnishes prac- 

tical, useful technical data that can help STEP-UP your output of vital war 
supplies! Since the swiftly changing wartime scene constantly creates NEW production 
problems, you'll want to put this SPECIALIZED data to work for YOU! 








Fabrication and Surface Treatment 
of Stainless Steels 


In this Special 4-page Field Ser- 
vice Report, you will find valuable 
information on facilitating the 
fabrication of. stainless steel. It 
tells how you can SPEED-UP 
machining, grinding, drawing, 
forming, pickling and descaling 
.--prepare surfaces for welding 
or annealing. Also gives data on 
removing soldering flux and 
cleaning parts before assembly 
or shipment. 


Surface Preparation of Iron and 
Steel for Bright Zinc Plating 
A timely 6-page report review- 
ing procedures for correct surface 
preparation of ferrous parts be- 
fore, application of bright zinc 
coatings. Describes still tank and 
cathodic cleaning as well as 
anodic degreasing...also pre- 
soaking techniques that aid in se- 
curing chemically clean surfaces. 
Contains helpful tips on removal 

of oxide, scale and rust. 


Surface Preparation of Metals for 
Black Oxide Finishing 


This 20-page manual is “must” 
reading for all executives respon- 
sible for black oxide finishing 
operations. Complete, concise, 
detailed, it explains how to ob- 
tain chemically clean surfaces 
that insure successful application 
of black oxide coatings. Gives 
specific directions and formulas. 
It is a helpful wartime guide for 
any plant now engaged in this 
work, 


You ee invited to write for any of these publications. Also, feel free to consult your nearby 
Oakite Technical Service Representative. Let him give you the benefit of his experience and knowledge on 


proper surface preparation before all finishing operations. Your inquiries invited, promptly answered. 


AKITE 


OAKITE PRODUCTS, INC., 144F Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives in All Principal Cities of the United States and Canada 


CLEANING 














MATERIALS...METHCDS...SERVICE FOR EVERY CLEANING REQUIREMENT 











fulfilling exacting 


— 
MDUSTRY 
PLASTIC 
moLoing 


and 


METAL WORRIG 


Drawing -Coining 
Rolling - Forming 
Stamping - Welding 


Metal Specialty's plants are equipped to ren- 
der you complete service in the fabrication 
of all Metal Parts, and in Plastic Injection 
Molding up through 18 ounces per shot. Along 
with 850-ton self-contained hydraulic presses 
for Metal Working, Metal Specialty has one 
of the four 18-36 ounce capacity injection 
presses for Custom Molding together with 
full complementary equipment. 





Assembled Jobs - Pressed Metal to Order 


| ».&T&¢@ 
reg t STAMPING 





F prastic 


MOLDING 
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CRANES 


MGET THERE FIRST 


WITH THE MOST” 


HAT’S war-winning strategy, 

but one that calls for the big- 
gest material handling job the 
world has ever seen. Material 
handling starts with raw mate- 
rials —it’s vital to mill, factory, 
shipyard output — it’s needed on 
railroads, docks, embarkation 
points, in Army and Navy bases 
— it’s even a part of today’s “front 
line” action because that’s the 
real answer to getting there first, 
with the most.” 


SHOVELS > 


And when it comes to getting 
anywhere first, with the most in 
speed, power and range of use, 
the Moto-Crane stands out by 
itself. This completely mechanized 
unit rolls on 10 rubber tires, at 
truck speeds, with equal ease 
over highway or cross-country 
terrain. It’s never tied to one spot; 
it gets around so rapidly, does 
jobs so quickly and well, it’s just 
like having a crane available 
anytime, anywhere. 


*It's not a Moto-Crane unless 


it’s built by THEW-LORAIN 


THE THEW SHOVEL COMPANY 


LORAIN, OHIO 
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They're two different Governors 
built for two different purposes by the 


HH World's Largest Manufacturer of Governors 


@ Both of the governors pictured above fit the same engine. But one is engineered to 
govern that engine in the operation of a pumping unit, where a tolerance of 8 to 10% in 
R.P.M. regulation gives satisfactory performance. 

The other unit is engineered to govern that engine in the operation of critical electrical 
apparatus, where a variation of only one cycle can be permitted. 

Each provides the most economical governing for the specific purpose, both from the 
standpoint of initial investment and efficient operation. 

It is the end use to which an engine is to be put, not merely its make and model, that 
determines the right governor. Pierce has engineered over two thousand governor appli- 
cations—each designed to do a special job on a specific piece of equipment. And Pierce 
has the right governor to do your exact job. 

Tank, truck, combat vehicle, generator set, power shovel, marine, aviation equipment, 
and hundreds of other engines are governed by Pierce. In every case they meet, and 
frequently better, the closest specifications. 


THE PIERCE GOVERNOR COMPANY, 1631 OHIO AVENUE, ANDERSON, INDIANA 














ame you purchase. 


VIBRATION a Peace- 
Time Problem Too 


Very often costly repairs result 
from vibration-loosed connec- 
tions in your vacuum cleaner, 
radio, electric refrigerator and 
other household appliances. 
Boots Self-Locking Nuts, used on 
these appliances, will eliminate 
repair bills caused by this type 
of mechanical failure. Boots Nuts 
can't come loose, even under the 
severest vibration. After victory 
insist on products protected with 
vibration-proof Boots Nuts. They 
will be your assurance of more 
economical and efficient ser- 
vice from the household appli- 
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BOOTS 


AIRCRAFT NUT CORPORATION © GENERAL OFFICES 
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THEY FLY WITH THEIR BOOTS ON—SAFER 


Normal vibration can severely tax a plane. But imagine the 






strain vibration puts on the fastenings of big bombers which 






have been ripped and torn by enemy fire. That these huge 
craft, so punished, don’t “shake apart” in mid-air is due in 


















important measure to the stout, vibration-proof Boots Self- 
Locking Nuts they wear. 

Boots Nuts, used on every type of U.S. aircraft, can’t come 
loose no matter how severe the plane vibration. Lighter than 
any other nuts, Boots have greater re-usability too. In ad- 
dition, they withstand the corrosive action of oil, water 
or chemicals—literally “outlast the plane.” They simplify 
repairs and maintenance. And they meet the exacting speci- 
fications of all government aviation agencies. 


BOOTS — 


Self-Locking Nuts For Application In All Industries 


NEW CANAAN, CONNECTICUT 
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Additional Information 


Upon Request 





Emergency Housing 
To Meet 
Changing War Conditions 


Low in cost, and conforming in every respect with the war 
housing requirements of the Federal Government, Palace port- 
able dwelling units offer the ideal solution to the emergency 
housing problems that are constantly arising under changing war 
conditions. 


Completely factory-built, factory-assembled, and factory-equipped 
—with plumbing, heating, and lighting equipment installed at the 
factory—Palace dwelling units are transported from factory to 
building site by motor truck, and are ready for occupancy prac- 
tically upon arrival. 


With one basic unit, as many as four variations in room arrange- 
ments can be supplied to meet the needs of each individual 
family. The units are provided either without bedrooms or with 
as many-as four bedrooms, as desired—and with or without 
toilet, shower, and bath. 


Possessing the same degree of mobility as a motor truck, the 
dwellings can be quickly moved from one locality to another as 
changing war conditions may require, or as need for additional 
housing in any particular community may develop. 


pe CORPORATION 















TRAINING 
LESSON 
No. 2 


For New ‘Dozer Operators 





OW TO get more output from present machines and 
H untrained manpower is coming to be more of a serious 
problem every day. Especially in the fields of earth moving 
and land clearing, where considerable skill and experience 
are required for efficient operation of ‘dozer and scraper 
equipment. In an effort to simplify these problems, LaPlant- 
Choate is using this current series of advertisements to bring 
you practical “job hints" gained through years of close 
contact with thousands of successful users throughout the 
world. Much of this information is not new, but in sharing 
the “know-how” of LaPlant-Choate engineers, it is our hope 
that somewhere along the line, we may give you an idea 
that will prove helpful — in speeding up an important job, 
or in training new operators. There are literally hundreds of 
jobs that can be done faster, easier, better with one man and 
a LaPlant-Choate ‘dozer — and it is the purpose of these 
messages to explain how to get the best results. 


Average ‘Dozer ‘‘Yardage Table’’ 


Showing estimated cubic yards (bank measure) moved per 
hour with various size tractors on various length hauls. 








Trac- Average Haul in Feet 
tor Gear 
Size | Group 50’ | 100’ | 150’ | 200’ | 250’ | 300’ 





D-8 | Standard | 124 | 92 59 48 | 39 31 
D-7 | Standard; 110 | 73 47 39 32 
D-6 | Standard; 90 58 44 38 32 28 






































NOTE: Based on good earth or loam on level hauls, 
using the following pay loads per trip: 2.3 cu. yds. for 
the D-8 tractor; 1.9 cu. yds. for the D-7 and 1.5 cu. yds. 
for the D-6. Note efficiency of the D-7 and D-6 on 
longer hauls, due to high speed reverse gears. Average 
fixed time for shifting gears at each end of run is 
approximately 0.3 minutes. 





How To Increase Yardage 
. .. Reduce Costs with 


“/ LAPLANT-CHOATE ‘DOZERS 


= 


% . 





Following the same path on successive trips keeps 
more dirt ahead of the blade, thus increasing loads. 


6 Ways to Increase ‘Dozer Production 


1. Drifting dirt down hill will increase yardage (uphill will decrease 
it). factors are: grade, travel speed and kind of 
material. 


2. Quantities can also be increased from 30 to 50°%, when back- 
filling or drifting material short distances into excavations. 


3. When digging or drifting loose material, extra yardage some- 
times can be gained by working two ‘dozers side by side (if you 
have good operators.) This gives the effect of one long blade 
with less spillage. 


4. When working downhill or in a trench, try moving one blade full 
of material into the start of the haul. Then back up and push in 
another load before you start to the dump — this doubling the 
amount of material you move each trip. 


5. When moving forward with a load, keep your blade in a position 
to make a light cut — thus replacing the material lost around the 
ends and leaving a smooth surface for following trips. 


6. On longer hauls, follow the same path on successive trips, so that 
dirt spiliing out from the ends of the blade will form a windrow on 
both sides of the ‘dozer. This will keep more dirt ahead of your 
blade and increase your loads. 









WHEN YOU NEED HELP, CALL 


YOUR LaPlaut-Chaate- 
DISTRIBUTOR 


FOR PARTS AND 





EXPERIENCED SERVICE 
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The last step in the production of aluminum in the 
reduction plant is accomplished in large electrolytic 
cells. These cells are built of steel and lined with car- 
bon. Suspended inside the cell on a bus-bar arrangement 
are large blocks of carbon, or electrodes. 


In the process of separating the aluminum from the 
oxygen in the alumina, the current enters through the 
suspended electrodes and passes out through the carbon 
lining. To produce one pound of aluminum requires two 
pounds of alumina and three-quarters of a pound of carbon. 


The Watson-Stillman 750-Ton Rotary Table Press is 
used in these reduction plants to mold the carbon elec- 
trodes. This machine is activated by pressure from a 
central accumulator station. The main control valves are 
lever-operated. The machine stands 18 ft. 6 in. high. 
The Watson-Stillman Co., Roselle, N. J. 









SCORES OF WAR PLANTS NOW 





Here’s how it works... 


















@ Delivers a predetermined quantity of grease to each 


al h , — 
One $ ot bearing, no matter how remote, while machinery is in 


Location WwW motion. 
One ; production @ Signals when lubrication is complete —saves lubri- 
F Stopping : cants and time. Eliminates guesswork. 
Witho _ 7 @ An example of time-saving: One war plant cut lubri- 
— cation time on big lathes from 18 minutes per shift on 
each machine to 1 minute every 6 days. 





io American industry striving for new 


production records, men and machines are Alemite 7700 Series 
taxed to the limits of endurance. Thus, it be- 
comes vitally important that every man-hour Air-Operated 
and machine-hour show maximum results in Barrel Pumps 
terms of finished products. @ A complete range of heavy duty 





pumps available for high or low 


The new Alemite Progressive Lubrication pressures. These pumps handle 








System contributes to this end. It is accurate light or heavy consistency greases 

and dependable and fool-proof . . . actually pays direct from original drums, elimi- “. at 
, ‘ : e nating contamination and saving 

for itself in a remarkably short time. Write to- grease. Ample capacity to serve sev- | 

day for complete details of this time-saving, eral outlets. & ‘ ; 











money-saving lubrication method. 


ALEMITE {i 
diye WARNER 


Qudaclrcal LUBRICATION = 


1802 Diversey Parkway, Chicago, Illinois + Belleville, Ontario 

















Ask Anyone in Industry! 
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Little things can ryin a job 


ment is checked with the standard face 
plate furnished with each lathe. Skilled 
inspectors, provided with every needed 
precision measuring device, check every 
essential dimension. 


Bullets from a machine gun or teeth on 
a lathe gear must be true to the mark — 
or else. 


On battle field or factory floor we can’t 
afford to miss. Should a precision piece 
of work being turned on a lathe be 
spoiled the reject means loss of vital 
metal, doing the job over and most im- 
portant of all, delay in delivering battle 
weapons that might have saved some 
soldier's life. 


During the production of a single Axel- 
son Lathe, its parts receive a multitude 
of tests and inspections. Spacing of gear 
teeth is checked by the dual-dialed Swiss 
tester shown above. Tension and com- 
pression capacities of the metal are 


Axe 


DEPENDABLE 


tested in a machine capable of develop- 
ing up to 100,000 pounds; degrees of 
hardness are determined by the Rock- 
well tester and by the Brinell method; 
grain structures are examined micro- 
scopically. Headstock alignments are 
tested to .0001”, while cross-slide align- 











Axelson Lathes afford a wide range of op- 
erating speeds and feeds necessary for fast 
production. Manufactured in 14, 16, 18, 
20, 25 and 32 inch sizes, in varying 
lengths. 




















Buy More War Bonds For Victory 


Inflexible Axelson standards, fixed over 
twenty-five years of machine-tool man- 
ufacture, are your guarantee that the 
little things in your precision work will 
be perfect. That guarantee is yours to- 
day and it will go with every Axelson 
Lathe that you buy — in the future. 


AXELSSON MANUFACTURING COMPANY 
6160 South Boyle Ave., Los Angeles, Calif. 
(P. O. Box 98; Vernon Station) 

50 Church Street, New York City, N. Y. 
3844 Walsh Street, St. Louis, Missouri 


LSON_LATHES 


QUARTER 


CENTURY 








BGG NEERING OPERATIONS 


@ With PORTAGRAPH photo copies, engineering 
operations can be speeded up--from the designer's 
“rough” sketch to the production of working copies. 


Where it used to take a draftsman many days to 
produce necessary manual tracings and copies, 
Portagraph reduces the time to mere hours or minutes 
—and results in a copy whose sharpness and clarity 
often surpasses the original. Portagraph copies from 
pencil drawings are clearer than the original and 
resemble ink tracings. 


W hat's more—you are not confined to a single type 
of paper in using Portagraph. In addition to the 
many grades of Portagraph contact paper, sensitized 
tracing vellum and sensitized tracing cloth normally 
used in engineering processes, Portagraph also 
offers a variety of products useful in other copying 
applications. These include a double weight card 
stock, duplex paper sensitized on both sides, ortho- 
chromatic contact film, map cloth, etc. 


AND MANY OTHER WAR Portagraph reproduction versatility in war industries 
PRODUCTION PLANTS is forcibly told by the engineers themselves in a 
series of Gould Reports. A copy of these reports is 
yours for the asking. No obligation whatsoever. 


Send for it today. 


TOOL MANUFACTURERS 





PHOTOGRAPHIC RECORDS DIVISION 
REMINGTON RAND INC. 4O0ULE 
BUFFALO 5, NEW YORK 


Dept. AO-9 
Please forward, without obligation, the H. P. Gould Report on how to reduce costly 


tracing, drawing and copying in engineering departments. 


NAME 


ie) me felt) ee) -) DEPARTMENT 
CLIP AND MAIL COUPON TODAY poner 














INDIA 


FIRE PUMPS 


will put out fires 
set by enemy 
raiders! 


Here is the outfit which 
will make short work of 
forest, grass, and brush FIRES! 


INDIAN FIRE PUMPS have dozens of uses in and 
about all Army posts. They are just the thing for fires 
on artillery and rifle ranges, fires in mess halls, tents, 
and storage depots. Prompt use of INDIANS will save 
vital forest areas from destruction by fire resulting 
from accident, sabotage, or enemy action. 


INDIANS use only clear water—no chemicals. Any 
water supply serves for quick filling. Pump throws 
30- to 50-ft. pressure stream. Thousands are giving 
highly satisfactory service. Send for catalog giving full 
details, prices, and testimonials. WRITE TODAY! 


D. B. SMITH & CO., 422 Main St., UTICA, N.Y. 


Pacific Coast Branch 
HERCULES EQUIPMENT & RUBBER CO. 
435 Brannan St. San Francisco, Calif. 





OLSEAL 


WATERPROOF TAPE 
for OVERSEAS SHIPMENTS 





OF INTEREST TO EVERY EXPORT SHIPPER | SOISEAL Tape may be obtained 












is this newly perfected water-resistant tape. Its objective— from the following companies: 
to seal the new waterproof or moisture-resistant con- Attentie Qrumed Puser Comp. rection, 11.7 
tainers intended to carry materials for overseas shipments. The Brown-Bridge Mills, Inc., Troy, Ohio 


Central Paper Company, Menasha, Wis. 


SOLSEAL Tape is available in 30/30/30 and 60/30/30. Also 


available string-filled. MclLourin-Jones Co., Brookfield, Mass. 
Multiple tests have proven that the tape adheres to the con- 


tainer for over eight weeks after immersion! Under conditions of 


Edgewater Paper Company, Menasha, Wis. 


Mid-States Gummed Paper Co., Chicago, Ill. 


Rexford Paper Co., Milwaukee, Wis. 


high humidity, rain and actual immersion this tape answers a real 
- = . ; : ‘ Thomas Stationery Mfg. Co., Springfield, Ohio 
need. Write for free sample coil with solvent for testing purposes. 


Specify type of SOLSEAL sample desired. 











~ 
RmcLAURIN-JONES co. 


> BROOKFIELD, MASS. + OFFICES: NEW YORK + CHICAGO + LOS ANGELES 





Official U.S. Marine Corps Photo 
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(Above) Boring 101%"' Dia. Hole in Gear Case of Boom VY , 
10 Operations Completed in 3 Settings | ror proper macninina sequence 
AND FEWER SETTINGS 


of Shovel Boom e . » Wat. 32,000 Lbs. Proper machining sequence is available 


through ample feeds and speeds and versa- 
tility of G & L machines. The ten operations 
Manufacturers of heavy cumbersome equipment can on the shovel boom are shown below: 


use the versatility of G & L machines to good advan- FIRST SETTING: 
tage. The variety of available operations such as OPERATION 1—Mill eight pads for 
e eaee cane ° ° set-up purposes on Operation No.7. 
boring, drilling, milling, facing and tapping often OPERATION 2—Bore two 10%" & 
makes it possible to perform numerous operations ameter bores in gear case. (3 cuts, 
in one setting. Lost time in moving the part to other 


rough, semi, and finish.) 
: a . ra OPERATION 3—Face and back face 
(Above) 32,000- machines and resultant inaccuracies are eliminated. 
, 
1b. Welded Steel 


both sides of bores. 
Boom 







































Aaa ; OPERATION 4 — Bore two 8.377” 
In this installation a 48-ft. long welded steel holes for intermediate gear shaft. 


shovel boom is machined completely in only three 24-9} OPERATION §—Face and back face 


‘ T ° ° 1 di ili b _ f. 7. d both sides of bores. 
settings. en operations, including milling, boring, facing an OPERATION 6—Mill strip oa top 
driiling, are performed. 


face of gear case for alignment pur- 
poses in Operation No. 7. 


5 SECOND SETTING: 
BOOM ROLLED OVER 90° 
AND PARALLELS PLACED 
UNDER PADS MILLED IN 

FIRST OPERATION 

OPERATION 7 — Mill top of gear 

case. 

OPERATION 8 — Drill twenty-two 

14,” holes in gear case cover 

flange. 

THIRD SETTING: 
BOOM TURNED AT ANGLE 
OF 39° 14’ 17” TO CENTER 

LINE OF SPINDLE 

OPERATION 9— Bore two 514” 

holes for worm drive. 


OPERATION 10—Faceand back face 
both sides of bores. 








Since the machine table is 25 feet shorter than the shovel boom, 
great care is exercised in setting it up for machining. All strains of 
overhang are shimmed out, while ends are supported by jacks. The 
job is then bolted to the machine table and jacks removed. 





G & L machines are being used for unlimited machining opera- 
tions on both small and large parts in many industries. With G & L 
attachments and accessories there is practically no combination of 
operations that cannot be performed with great speed and economy. 
Feeds and speed ranges cover all metals, and practically any cutting 
requirements. 





G & L engineers will be glad to make recommendations for 
faster machining of your work on present or new G&L equip- 
ment. They are at your service without obligation. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 


138 DOTY ST., FOND DU LAC, WISCONSIN 





“Aa ieee 























Information covering the complete line of G & L machines and 
time-saving attachments and accessories is included in this 
catalog. Write for your copy. Ask for Catalog No. 3. 
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a 
Nothing less conclusive than actual records has 
established these facts... Beyond a doubt, there 
— is absolutely nothing you can buy which will 
handle your control problems with anything 
closely approximating the safety and depend- 
CE ability of genuine Bendix-Westinghouse Air 
Brakes % From the standpoint of economy, the 
able black and white accounting records of nationally 
~ recognized operators everywhere verify a long 
acknowledged fact that Bendix - Westinghouse 
Air Control costs less than ordinary brakes * 
s for And last but not least, our current national 
= emergency has proven the often underestimated 
ruts, worth of Bendix-Westinghouse Brakes as a truly 
hes great rehabilitation medium. Not only have the 
- long staying qualities of this world standard 
a power-to-stop played an important role in stretch- 
ace ing existing transportation but in modernizing 
_ units which would otherwise be considered too 
naa obsolete to compete in the modern scheme of 
highway transportation * Unquestionably, gen- 
uine Bendix- Westinghouse Air Brakes and Pneu- 
matic Controls can help you ‘Keep ‘em Rolling” 
and a nationwide chain of Authorized Distrib- 
- utors and Representatives, all backed by the two 
vo greatest names in braking, are at your service. 
er 
' BENDIX-WESTINGHOUSE 
AUTOMOTIVE AIR BRAKE 
COMPANY 
ELYRIA, OHIO 
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EAMWORK'! 


KEEPS TIMKEN AXLES MOVING TO THE FIGHTING FRONTS 


At an island base somewhere in the South 
Pacific, these sturdy, dependable Timken Axles 
are being uncrated for replacement on Amer- 
ican-made military motor vehicles. They are 
also being shipped to strategic points overseas 
where full-scale American production lines 
have been set up for assembling military mo- 
tor vehicles. 

On the home front, thousands of these same 
axles are being delivered to military vehicle 
manufacturers as rapidly as required. 


Timken acquired the fundamentals of team 
play years ago, working with the leading motor 
vehicle manufacturers of America. More than 
15 years ago, we teamed with the Army Ord- 
nance Department to aid in motorizing and 
mechanizing the U. S. Army. 


In all these years we have never failed to 
realize the first fundamental of teamwork— 
if one member of the team fails, it may cost 
the others a well-earned victory. 


TIMKEN AXLES 


THE TIMKEN-DETROIT AXLE CO., Main Office DETROIT, MICHIGAN 


For Production 
“Well Done“ 


WISCONSIN AXLE DIVISION, OSHKOSH, WISCONSIN 
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‘its excellent qualities. 











COURTESY WILLYS-OVERLAND MOTORS INC, 


JIOP O17 N-A-X high tensile steel 


eal 
yaoaseay | Battle-proved on a score of fighting fronts, 


{TS INWERERTLY FINER GRAIN 


Ben on the Willys-built Jeep has earned a world- 

\ eal wide reputation for ruggedness, for built-in 

Nita stamina, and for ability to take punish- 
ment under all sorts of conditions as to both temperature 
and terrain. 

N-A-X HIGH TENSILE Steel is used in the construc- 
tion of the Willys-built Jeep, and the unusual qualities 
of this steel find expression in the field performance of 
this most versatile of all combat vehicles. 

N-A-X HIGH TENSILE is used in countless other 
types of fighting equipment, too, wherever strength, 
ruggedness, and high resistance to impact and fatigue 
are required. And on every battle front, in every theater 


of war, N-A-X HIGH TENSILE is daily demonstrating 


Write today for your copy of a new booklet describing 
fully the properties and characteristics of N-A-X HIGH 
TENSILE and the N-A-X 9100 Series Alloy Steel. 





GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cities 





Division of 


NATIONAL STEEL CORPORATION 


Executive Offices * Pittsburgh, Pa. 


















I. genius that America contributes in the 
all-out Fight to Win can also (and at the 
same time) do a third thing: Plan, in a prac- 
tical way, for the peace. 


In our own small way we at Spriesch have 
been planning to help other manufacturers, 
After Victory. The Spriesch organization is not 
just another miracle war plant. Long before 
Pearl Harbor, we were said to be perform- 
ing miracles, in the manufacture of bomb- 
releasing mechanisms for fighting aircraft. 


Right NOW we seek contact with those to 
whom “All 3 at the same time” is feasible. 
They will like to consider using part or all 


fucdch TOOL & 


16 HOWARD STREET 








\ Ao No. 20 
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This message is especially 
for INDUSTRIAL EXECUTIVES who are 
very busy producing war goods. 














* WE OFFER * 


TO RESPONSIBLE PEOPLE 


INGENUITY 


along with extensive facilities for 
bettering anything made from 
metal...large or small Parts... 
Complete Assemblies... experi- 
mental pieces or mass production. 


AFTER VICTORY 
























of our facilities for “bettering anything made 
from metal” such as: 


Combined engineering-dies-tools-parts or 
complete assemblies service...Designing and 
making Special Machines... Initial, periodic 
or continuous recommendation for product 
improvement or production procedure... 
Help on What to make After Victory. Dis- 
tance. will present no insurmountable bar- 
riers to. rendering these services. 














Industrial Executives are invited to write NOW | 
(on business letterhead please) for our newly 
printed booklet, “After the Shooting Stops” 
and for our 36-page plastic bound brochure b | 
titled “Ingenuity.” The latter illustrates and My 
describes our extensive facilities. Frankly, 4 jf 
we think you'll be pleased. 
Joseph J. Cheney, President. P | 





Established 1923 


MANUFACTURING CO., Inc. 


BUFFALO 6, NEW YORK 


%This is a collection of articles inspired by the activities of the 
Spriesch organization which appeared recently in The Mone- 
tary Times, Canada, in the magazine Steel and in Printers’ Ink. 
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Few people thought of automotive factory workers:as potential 

gunsmiths, until our country began to arm for defense. Then, 

because it needed great quantities of waft material quickly, materials, such as Arma-steel, has improved manufacture 

the Army asked the industry to build guns—and in a hurry in other important ways. Electrical resistance riveting as- 
; sures a snugger rivet fit. 


delicate chambering operation. Substitution of automotive 


AC was asked to produce .50 caliber Browning machine 

guns. Working closely with army-technicians and the small Along with these improvements have gone a huge increase 
arms industry, AC is now doing that job. And today’s in production per day and a substantial reduction in cost 
machine guns are as much better than the peacetime per gun. So, these modern ‘“Toledo blades’’ are meeting 
models as the swords of Toledo were better than the blades _ our fighters’ needs not only better but faster, and at less cost. 


of other armorers. 





; AC plants proudly display the Army-Navy ‘*E"’ aS 
Continuous production’ methods have improved both the burgee for outstanding production achievements; \ 

h ae ; he rifli The el and also the ‘‘Minute Man’’ flag, which indi- ‘ 
smoothness and the accuracy of the rifling. e element cates that AC workers are investing 10% of V 


of potential human,error has largely been removed from the their income in War Bonds and Stamps. 








Ac SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 
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The Army-Navy “E" Flag 


with three stars, flies 
over the Mesta plant. 











One Piece Forged Steel 
High Pressure Accumulator Bottle 
Produced Complete in the Mesta Plant 


FORGINGS 


MESTA MACHINE COMPANY. PITTSBURGH, PA. 











.-- heroes of the battle fields will join 
veterans of the oilfields in operating 
Wheland rotary drilling equipment. 
Oilfield equipment, like tanks, guns, 
planes and battleships, must “prove 
. their metal” in action on a thousand 
fronts. Rotary drilling equipment must 
be designed and built to send new 
wells through sand, gravel and solid 
stone formations — six, eight, ten, 
twelve thousand feet into the earth — 
to tap new oil pools. 

Wheland equipment has always 


THE WHELAND COMPANY 


DRILLING 


Chattanooqa, Tenn. 


ROTARY 


TODAY ANE! 


— a 


—— With Guns and Windlasses! 


TOMORROW- 
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when Victory is Ours 





been manufactured with the same en- 
gineering skill and workmanship as 
the guns, shells and windlasses which 
Wheland has produced for the U. S. 
Army. When Victory is Ours, and 
American manufacturers shift from 
mechanized war machines to the tools 
of peacetime industry, Wheland will 
again devote its facilities and war- 
trained organization to serving the 
great petroleum industry so vital to 
our national welfare in both war and 
peace. 
















EQUIPMENT 





Hamburg 
Knocked Out! 








All-out aerial warfare has taken on new significance 
with the virtual obliteration of the arsenal city of 
Hamburg. 



















From the design conception of the planes, which took 
part in this operation, to the actual bombing runs over 
the target, is presented one of the greatest feats of 
detail planning and industrial production in all history. 


The experience, ingenuity and strength of America’s 
manpower, converted from peaceful pursuits to the job 
of winning this war is producing results. Hamburg is 
tangible proof. 


Emerson-Electric Aircraft Motors are contributing to 
ultimate victory—to aviation history. 


THE EMERSON ELECTRIC MFG. COMPANY 
SAINT LOUIS « Branches: New York + Chicago « Detroit 
Los Angeles + Davenport 


Emerson-Electric is now 
engaged 100% in the 
production of equipment 
for the Armed Forces. 


MERSON 25 ELECTRIC 


MOTORS * FANS ©" KPPLIANCES” © A.C. ARC WELD ERS 
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Newspapers, magazines, and newsreels dram- 
atize the importance of wartime photography. 
Photographic reconnaissance and interpreta- 
tion . . . to locate enemy installatious, troop 
movements, ship positions, and to determine 
bombing results . . . provide a major share 
of military intelligence today. 


In all theaters of war, Ilex shutters, Icnses. 


ILEX—A NAME OVER MANY ENEMY SKIES 





and precisien instruments are in action. For 
Ilex is concentrating its skill, precision, and 
facilities in 100°, war production. 

The priceless knowledge gained from war- 
time research and production is reflected in 
Ilex precision optical equipment in service on 
many battle fronts. 


Hex Optical Co.. Rochester 5. N. Y. 








SHUTTERS AND LENSES 


>... 


OPTICAL INSTRUMENTS 


| 








Erase another Zero 


Yes, you can scratch another Jap from the skies 
...if he comes within range of the deadly gun- 
fire of American wings. 
And the Axis will see a lot more of these 
guns. For Electric Power, the mighty force of 
mass production, is fast at work. Speeding 
every operation of production—the cutting and : America’s ‘‘Thunderbolt,’’ bearing heavy armor, 
a the grinding and drilling, the weld- and large and small caliber guns, has proved to be 
ing and riveting—Electric Power is helping to one of the fastest single-engine planes in the world. 
turn out thousands and thousands of these 
powerful, fast-firing guns. 
Maintaining the supply of Electric Power to 
the war production plants of Chicago and North- 
ern Illinois is our chief wartime assignment. 
And we are giving it our best, for we know its 
importance in America’s war effort. 


Electric Power Speeds War Production 


By supplying energy for this and scores of other machines, Electric Electric riveting machine ina Chicago area wat factory, speeds the assembly 
Power aids in the mass production of parts for 20 mm. aircraft cannon. of the automatic feeding mechanism used on the cannon for our warplanes. 


COMMONWEALTH EDISON COMPANY + PUBLIC SERVICE COMPANY OF NORTHERN ILLINOIS 
WESTERN UNITED GAS AND ELECTRIC COMPANY + ILLINOIS NORTHERN UTILITIES COMPANY 


Supplying Chicago and Northern Illinois with Vital Electric Power for War Production 
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Worta’s first armed motor vehicle 
(left) designed by the American, 
Davidson, and built at Peoria, Illi- 
nois, during the Spanish-American 


TIME AND TIMING MAKE © 9 'irsci;Sese-Se 


OE SRK 


S215 


Sens saNm 
Rese tr 
ne : it 


AS THE TANKS 
CRASHING 


cylinder... made a doubtful 8 mph 
and mounted a single Colt auto- 


THE DIFFERENCE . . . wh Reo igs = 


America’s great General Shermans, 


GO 


THROUGH... 


, 
Today, fighting fronts are fluid ... seldom 
more than 3000 yards in depth. Armored forces 
move at high speed and are massed rapidly for 
assault at given points. Such operations de- 
pend on perfect timing. Seconds may spell the 
difference between success and failure. 

And to help direct America’s armored forces, 
Elgin has produced thousands of vibration- 
proof tank clocks. Special Elgin service watches, 
too, ride on the wrists of the tank crews. In 
addition, many other types of precision instru- 
ments and timing devices are being created by 


Elgin for America’s gallant fighting forces. 

For this exacting work, begun even before 
Pearl Harbor, Elgin was well prepared. Here 
were craftsmen of rare skills. Here, too, were 
the finest laboratories and scientific equipment 
in the watchmaking world. 


*ELGIN»: 


THE GREATEST NAME IN 
AMERICAN FINE WATCHMAKING SINCE 1865 


Elgin manufactures for army, navy and aviation use: 


NAVIGATION WATCHES « STOP WATCHES « AVIATION CLOCKS « TANK CLOCKS « SERVICE WATCHES 
TIME FUZES FOR SHELLS + JEWEL BEARINGS « SPECIAL TIMING DEVICES FOR NAVAL AND AVIATION USE + RAILROAD AND 


TRANSPORTATION WATCHES 








the mammoth M6’s, and the new 
M10 tank destroyers. Equipped 
with short-wave radio, special tim- 
ing devices and cannon up to 105 
mm. in size—these heavily armed 
titans ...speed at 35 mph... strike 
with deadly precision ... blast the 
enemy with fire power timed to 
the split second! 








ELGIN SERVICE WATCH — 


designed to perform reliably under 


wartime conditions involving sud- 
den changes in position and wide 
rangeseof temperature. Like all 
Elgin war equipment, each Elgin 
service watch is thoroughly Amer- 
ican—created of American ma- 


terials by American craftsmen. 
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Seamless Steel Tubing Can Take the Place 
of Solid Stock for — Mechanical Parts 

















os Jia, 
1 —— 





Babcock & Wilcox Seamless Steel Tubing for many mechanical uses is 
fast becoming one of the biggest time savers in war-pressed industry. 
Why waste labor and machine hours cutting hollow parts from solid 
sections, when with a minimum of re-tooling a better job can be pro- 
duced by using seamless steel tubing. The wide range of sizes, types of 
steel, and its adaptability to machining, makes B&W Tubing especially 
valuable in speeding production. It is also, obviously, more economical. 
B&W engineers are always available for consultation on any job where 
you believe steel tubing might be useful. 


B&W Seamless Steel Tubing comes in a wide range of 
sizes and types of steel—Carbon Steels, S.A.E. Alloy Steels, 
and “'N.E.” Alloy Steels. It can be furnished cold drawn 
or hot finished, and can be machined, upset, expanded, 
swaged and spun. Bulletin 1-319 tells the whole story. 
Copy will be sent on request. 


_-BABCOCK & WILCOX 
TUBES 


HOT FIWISHED. - COLD ‘DRAWN + CARBON STEELS + ALLOY STEELS 


THE BABCOCK & WILCOX TUBE CO., BEAVER FALLS, PA. 














~~ A-P PISTOL ROCKET 
PARACHUTE SMOKE SIGNAL 


PATENTS APPLIED FOR 
MARK 3 


Minimum Altitude 700 feet 
Fired from Standard 1.5 
calibre pistol. 


AAvatlatle Ouly “Through 
Government rbgenctes 


- Aerial PropueTs, In 


A-P PISTOL ROCKETS 
MERRICK, L. |., NEW YORK 
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gr CONTAINS A VARI-TYPER ENGINEERING MODEL. 


Destination -= the drafting room of a war 
plant. Duty — speeding up the lettering of 
notes, bills of materials and dimensions, on 
drawings and tracings. It will save hours - 
days - perhaps weeks - of draftsmen’s hand 
lettering time. As a result, vitally needed 
equipment will be in production more quickly. 
And because a typist operates the Vari-Typer 
three or four draftsmen, relieved of hand 
lettering, can devote their full time to 
actual design and engineering. 


The VARI-TYPER Engineering Model accommodates 
tracing cloth or paper of any size without 
folding; produces clean, sharp, legible 
lettering of various type sizes and styles; 
eliminates production errors due to poor 
hand lettering; assures clear blueprints, 
black and whites, photo-litho and tracing 
reproductions. 


RALPH C. COXHEAD CORPORATION 


333 SIXTH AVENUE + NEW YORK 14, N.Y. 





O Please send information on Engineering Model 
Other Models O Please arrange appointment 
for demonstration. 
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A West Coast shipyard saved 19,500 hours of 
hand lettering on 6 Liberty ships. A large 
Philadelphia electrical firm saved the time 
of 15 draftsmen by using 3 Vari-Typers. 
General Electric, Worthington Pump, Boeing 
Aircraft, Electric Boat — these are only a 
few of the scores of companies which report 
similar savings. 


Write for complete information, or let us 
make a free demonstration in your own plant 
on your own work! 


Other models of Vari-Typer are also avail- 
able for use in composing for instruction 
books, bulletins, parts lists, house organs, 
etc.. for reproduction by photo-offset, 
multilith, mimeograph, gelatine or any other 
reproduction processes, saving 50% or more 
in time, materials and cost as compared to 
ordinary methods 
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TEXT COPY SET 
ON VARI-TYPER 








I know what Freedom means 


I'm lonesome, and sort of scared. 


This morning the Boss put me in this 
crate, and right away I knew something 
was wrong. Then he scratched my ears 
longer than usual, all the time with a 
strange, extra-serious look in his eyes. 

He said he was going gunning for 
varmints, and I started to get excited. 
But he said no, these were a different 
breed. Two-legged ones. ‘“‘And, Jeb,” 
he said, “you’re going to live with 
strangers till I get back. Be a good dog 
«bout it.”” He talked a lot about free- 
com... and how, if he didn’t win out 
over those varmints, he’d probably be 
ina crate, too, and strangers would be 
shouting orders at him. 


Well, I know what freedom means, 


and I want it . . . for me and for the 
Boss. I want to be free to run through 
my favorite fields and woods again. 
Free to nose after quail. Free to see the 
Boss, with a smile on his face, try to 
pretend he isn’t as excited as I am. 


He said he’d come back to me... 
that life would be the same again, or 
better. So I'll be waiting . . . no matter 
how long it takes! 


“ “ “ 


Here at Remington we are thankful 
that we are able to help Uncle Sam go 
gunning after those ‘“‘varmints”’.. . 

1. Since Pearl Harbor, Remington has 


produced more than ten billion rounds of 
military small arms ammunition .. . 


Remington Model 31 pump action repeat- 
ing shotgun and Nitro Express shot shells. 


three times as much as was produced 
by the entire country in all four years of 


World War I. 


2. Every working day, Remington pro- 
duces more than enough military rijles 
to equip an entire infantry regiment at 
full fighting strength. 

But, after the war is won, we will 
welcome the return to our peacetime 
business .. . when once again we can 
serve our sportsmen friends with Rem- 
ington shotguns and rifles, Nitro Ex- 
press shells, Kleanbore Hi-Speed .22’s, 
and Core-Lokt big game bullets. Rem- 
ington Arms Company, Inc., Bridge- 
port, Conn. 

"Nitro Express,”’ ““Kleanbore 
US. Pat. Off.; “Core-Lokt”’ is a trad 
Arms Co., Ine. 
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The Five Witnesses 
Were Too Amazed to Cheer 


THE WRIGHT BroTHers knew their machine would fly. But the five 
witnesses, unaware of the painstaking study and experiment which 
had gone into the plane, were too amazed to cheer. 


The comprehensive research program which brought initial 
success has characterized all subsequent Wright development. In 
the modern Cyclone engine it has made possible greater power 
for less weight, space, and fuel than is produced by any other 

type of powerplant. 


The story of Wright is the story of flight as shown in Walt 
Disney's “Victory Through Air Power". Now, as in the past, 
Wright supplies the engines for the fastest and most powerful 
military and transport aircraft. For the even larger and more 
efficient planes now under construction, Wright is again 
providing the power. 


Disney 


sat * ey 


Ny 


pictures the aids 


and onlookers of the Wright 
Brothers’ Kitty Hawk flight. 


Wright 


Cycle Co., Dayton, 


©., where the brothers 
built airplane and engine 


in 1903. 
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WIN THE WAR: 


Air lightning strikes FROM THE GROWUMWO / 


The threat of invasion hung like a black cloud 
over Australia - 
Owen Stanley Range and were pushing down 


~the Japanese had crossed the 


against Port Moresby, one of the last Allied 
footholds on New Guinea, 

Bombing attacks and rugged infantry action 
slowly rolled them back, and before they could 
reorganize to strike again a chain of American 
airfields — scores in number — suddenly ap- 
peared on the northern coast of the peninsula, 
flanking the enemy’s bases. 

Those fields were slashed out of the jungle 
by “Caterpillar” Diesel Tractors at a speed 
never before imagined. Acres of palm trees 
were toppled and shoved aside by the hard- 
hitting bulldozers; hollows were quickly filled: 
steel landing mats were slapped into place on 


the long runways. And while Tojo’s scouts 


were still guessing, swift Yankee fighter planes 
and grim bombers had control of the air. 

The Axis has nothing to match the toughness 
and versatility of “Caterpillar” Diesel Tractors, 
Graders, Engines and Electric Sets. These ma- 
chines are not only building air bases and roads 
but hauling guns, towing disabled tanks, clear- 
ing beachheads, powering pumps and air com- 
pressors, and generating current for lights and 
communication on land and sea. 

The armed forces have first call on all new 
“Caterpillar” production. But thousands of 
older machines are faithfully performing war- 
time tasks at home. The skill and specialized 
equipment of “Caterpillar” dealers are keeping 
“Caterpillar” Diesels at work with the least 
possible expenditure of money and critical 


materials. 


RPILLAR WES€Z 


ae. U.S. FAT. OFF. 


CATERPILLAR TRACTOR 
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WORK—FIGHT—BUY JU. S. 


ILLINOES 


WAR BONDS! 
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BUFFALO CONTROL COUPLINGS 


# 





BUFFALO CONTROL COUPLINGS are available in 
both Torque and Shaft types. The Torque Control 
Coupling eliminates drill and reamer breakage and is 
manufactured in single- and multiple-disc types. The 
Non-Spark Shaft Coupling is designed as an automatic 
safeguard between driving motor and driven unit. - ; 





Single Disc Type. Coupling being used on Reaming operation in lathe. 


BUFFALO MACHINERY CO., INC. 


Ordnance Division BUFFALO, N. Y. 


833-841 GRANT ST. 
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Easy to Claim 


...hard to prove 


New materials and new methods of manufacturing are created 
through vision. Frequently that vision leads originators of new 
materials and methods to look beyond the known horizon, for new 
applications of their ideas. 

True, you can replace certain steel parts with plastics, but the 
plastic substitutes seldom provide all of the advantages of steel. 

True, you can join pieces of steel together, to produce a more com- 
plex assembly, but the economy of such a method may be doubtful, 
compared with casting that assembly as a unit. 

True, you can replace a steel casting with a cheaper metal part, 
but it is shortsighted to think that such a substitution can be made 
without losing something of value. 

Steel in cast form does not pretend to be the final answer always, 
but it does afford strength and toughness and rigidity and economy 
in production that no substitute material can give you. 

And such advantages have been proved in actual practice—not 


merely conjectured as interesting possibilities. 


The Steel Founders’ Society of America, Cleveland, Ohio 


MODERNIZE AND IMPROVE YOUR PRODUCT WITH 


CASTINGS 
























Cergo dump unit for transporting 
material or troops 





Cargo body equipped 
for troop transport 


.-- dependable, durable HEIL 


equipment serves our armed forces 


basic war needs. 
















list below) which are playing an active part on every fight- 
ing front. 


This talent and experience are available to you — with 
facilities for handling major undertakings with results that 
are creditable to all concerned. Consult Heil. Let our en- 
gineering staff co-operate with yours in solving any prob- 
lem on which our specialized background 


_may be of assistance to you. AO-3 


GENERAL OFFICES MILWAUKEE 1, WISCONSIN 


One reason for the immediate usefulness of the Heil organization, start- 
ing in the very early stages of our defense program, has been the fact 
that Heil’s broad range of peace-time products is so closely related to 


The Heil Company therefore has been able to utilize its engineering 
talent and manufacturing experience to the greatest possible advantage 
in war production. Illustrated are just a few of the many Heil units (see 








Heil Aircraft Refueler 








Heil Cargo Dump Unit 






a _ 
Torpedo Tubes 
(PT Boats) 
Bogie Axles 
Tank Hulls 
Smoke Generators 
Fire Fighter Trucks 
Aircraft Gas Refuelers 
Aircraft Oil Refuelers 
Transportation Tanks 
Cargo Bodies 
Air Cargo Hi Lift Trucks 
Winches 
Shell Washers 
Hydraulic Trail- 
builders 
Hydraulic 
Bulldozers 
Hi-Speed Scoops 
Cable Scrapers 
Tamping Rollers 
Cabledozers 


HEIL 


~ War-time Products 


Bottom Dump Wagons 

Cargo Dump Bodies 

Oxygen Generator 
Trailers 

Portable Shop Trailers 

Water Tanks 

Portable Pipe Line 
Equipment 

Portable Fuel Pump- 
ing Units 

Tank Idler Wheels 

Bridge Bodies and 
Cranes 

Pressure Tanks 

Swing Cranes — 
Tractor Mounted 

Mobile Cranes — 
Rubber Tire 
Mounted 

Power Control Units 

Wrecker Units 
































America’s call for aircraft . ... by the tens 
of thousands .. . must first be answered 
with machines for production. Ingots of 
lightweight alloys must be forged, a myriad 
of parts must be drawn, shaped or stamped 
-and hydraulic presses are the tools used 
for performing these vital operations. 





Although we are contributing our utmost 
to the nation’s need for hydraulic presses, 
our engineering department stands ready at 
all times for consultation on your hydraulic 
press problems. 














This 3000-ton high speed forging press was specially de- 
signed for forging aluminum and magnesium alloy ingots. It 






is but one of the many types of R. D. Wood presses 






in use throughout industry. 
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HYDRAULIC PRESSES AND VALVES FOR EVERY PURPOSE 
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THESE-RESISTOR WATTAGE 






RATINGS MEAN WHAT THEY Say 
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TIMES 
LARGER 


Resistors 
Koolohm er— 

Although o lars 

themselves are onl ordinary 


often small ie wire is 2% 


If it’s a 5-watt Koolohm, use it at its full 5-watt rating —regard- 
less of whether it has a 1 ohm or a 40,000 ohm value! If it’s a 
10-watt Koolohm you can count on it dissipating a full 10 watts 
whether the resistance value is 1 ohm or 70,000 ohms! 


In brief, there’s no need to “play safe’’ with Koolohms. You 
don’t have to use a larger resistor than you actually require. 
You can forget your worries as to whether the wire size is big 
enough to carry the current and the resistor body large enough 
to withstand the temperature rise involved. You can use any 
Koolohm at its full wattage rating—any time, anywhere ! = 


This freedom of use is made possible because Koolohm 
design is based upon a time-tested, inorganic insulating material. 
This is sintered on the wire before it is wound—at 1000° C.! 
The insulation is flexible, and has a dielectric strength of 
350 volts per mil at 400° C.! 


Samples free to industrial users. Catalog on request to all 
who are interested in better, more dependable resistors. 


SPRAGUE SPECIALTIES CO., Resistor Division, North Adams, Mass. 
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URCO MULSINE 


MAKES ’EM 
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Cleaning With Turco Mulsine Is Standard Pan 


Pan American Clippers, and other planes 
it flies for the U. S. Army and Navy, re- 





turn from vital missions carrying the grime of weather 
and wear, demand the best cleaning care. With Turco 
Mulsine—clean-up jobs are performed at low cost and 
in minimum time, thus saving man-hours. Turco Mul- 
sine mixed with kerosene and sprayed cold, quickly 


l'vrco Propucrs. INC 


MAIN OFFICE & FACTORY: 6135 SO. CENTRAL AVE., LOS ANGELES 54 
CHICAGO OFFICE & FACTORY: 4856 SO. HALSTED ST., CHICAGO 9 
SERVICE MEN AND WAREHOUSE STOCKS IN ALL PRINCIPAL CITIES 


= 
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American Airways System Maintenance Procedure. 


removes grease and grime and leaves no residue. It 
is a potent but harmless emulsifier that makes oils 


and petroleum solvents mix readily with water. 


Consult the Turco Field Service Specialist about any of 
your industrial maintenance problems. This Turco serv- 


ice is at your command free of charge. 






3rd 
WAR LOAN 
BACK THE 
ATTACK 





TURCO PRODUCTS, INC. 
6135 Se. Central Ave., Los Angeles 54 





Send information on Cleaning the Mulsine Production Line 
Procedure way. 
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On Your Letterhead, Pleose 
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EL k 
SYSTEMS 


are being used in many 
war-production 
plants 















LET THE LINCOLN MODERN METHOD 
of CENTRALIZED LUBRICATION 


help your factory avoid bearing failures 


Lick the man-power shortage problem...Get or push button control .. . The injectors 
away from the danger—and loss of time—of can be grouped in manifold or located 
having amaintenance man climball over big separately at each bearing. In either ar- 
machines in order to lubricate bearings. rangement only a single lubricant supply 


You can cut war-production delays—and line is required . . . Easily installed on 


you can lower your lubrication and mainten- 
ance costs by equipping machines with 
Lincoln Centro-Matic Lubricating Systems. 


new or old machines... Please write for 
Bulletin 671, and send us blueprints of the 
machines you plan to lubricate. Our engi- 
neers will gladly make recommendations. 






A Centro-Matic System consists of anumber 
of Centro-Matic Injectors—one for each bear- 
ing—and a power operated or a hand operated 
Centro-Matic Lubricant Pump. A power oper- 
ated system can be either time clock control 





The ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production 
of war equipment, conferred upon the 
Lincoln Engineering Company has hada 
star added. This star symbolizes 6 more 
months of exacting service to our Armed 
Forces, delivering vital materials so nec- 
essary for ultimate Victory. 
















Write us today for complete information 


LINCOLN ENGINEERING COMPANY. 


Pioneer Builders of Engineered Lubricating Equipment 


ST. LOUIS, MO., U. S. A. 
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HEATING BILLETS OF SOLID STEEL in preparation for 
ply piercing— the first step in making seamless tubing. 
on 
for HIS is where tough seamless highly skilled workmen are per- 
the steel tubing is born—the kind mitted to handle this important op- 
that makes tanks, trucks, jeeps and eration to make sure it is exactly 
gi- other mobile equipment stand up right for the piercing process that 
under terrific pounding—the kind follows. 
ns. that brings battered airplanes back Because the wall strength of a tube 
home, and the kind that helps absorb pierced from a solid billet of steel is 
cou the shock of firing apparatus on land, absolutely uniform and therefore de- 
‘te on sea, and in the air. pendable, NATIONAL Seamless Tub- 
ad a Correct heating of the solid billet ing is being increasingly used in all 
nore of steel is a step in tube making that types of military equipment. It offers 
is receives special attention in NATION- the strongest construction for the 


L Tube Company mills. Here, only 















Columbia Steel Company. San Francisco, Pacific Coast Distributors 
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_RESISTANCE TO BATTLE SHOCK. 
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least poundage, and saves time and 


PITTSBURGH, PA. 


labor in finishing operations. By sub- 
stituting tubing for solid forgings 
parts often weigh 25% to 50% less, 
and every pound of steel saved is 
important to war —— 

NaTIONAL Tube Company engi- 
neers will be glad to assist in select- 
ing the proper type of seamless tub- 
ing for ordnance work, from the 
smallest to the largest size in various 
wall thicknesses. 


NATIONAL TUBE COMPANY 


United States Steel Export Company, New York 
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PRACTICAL DATA FOR PRESENT PROBLEMS 


Here are two books designed to help users of Molyb- ment — physical properties — applications — of a 
denum steels and irons to conserve all alloying ele- number of these steels are treated at length. 

ments, and possibly steel and iron, by getting the “MOLYBDENUM IN CAST IRON” covers the ef 
most in the way of strength, toughness and wear re- fect of Molybdenum in gray iron, giving suggested 
sistance with the lowest alloy content. analyses for practical applications and detailed dis- 
“MOLYBDENUM IN STEEL” covers the funda- cussion of high strength (60,000 p.s.i. and up) irons. 
mental metallurgy of Molybdenum steels. Heat treat- Both books will gladly be sent free on request. 
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... if fakes Oil 


Here is the boy who went to war . . . the 
man who will come back. What it takes, 
he's got! Deadly skill cold-as-ice 
nerve. He flys like a falcon, fights like a 
demon, gives quarter while asking none. 


But his wings will be pinioned and his 
fighting spirit earthbound . . 
gasoline and oil to take his plane aloft. 


without 


For mobility . . . the capacity to move 
about freely and rapidly in the sky, on 
the earth, and on and under the water... 
depends today on the motivating and 
lubricating powers of oil and gasoline 
which comes from oil. A// of the modern 


vehicles of war and peace are useless as 


(Ge alone % 


wont fly 
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clods without these to keep ‘em going! 
The point should be obvious: 


The most basic need ‘of America, next 
to food, is o// and the mobility it transmits 
to all other resources. 


The oil producing industry should be 
given unqualified first consideration! It 
must not be limited by shortages of man- 
power and materials, nor lack of incen- 
tives. The vital job of maintaining full 
production from existing oil fields, and 
exploring to replenish fast dwindling 
reserves, dare not be restricted. Unless 
America keeps its mobility . . . it may lose 
everything else! 


PITTSBURGH STEEL COMPANY 
Grant Building \p/ Pittsburgh, Pa. 


SERVING THE PRODUCING AND REFINING INDUSTRIES WITH DRILL PIPE, CASING, OIL WELL TUBING, REFINERY PIPING 
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MOEN is the 
Force of America 





.-.and Mobility 
depends on OIL 

















H-P-M FASTRAVERSE presses 
are establishing new records in 
the production of artillery shelj 
cases. There are H-P-M presses 
for cupping, drawing, redrawing, 
heading and tapering operations, 
regardless of the size of the shell 
case. Each press is designed for 
high speed operation, and em. 
ploys the H-P-M closed circuit 
operating system, permitting 
valveless and shockless reversal, 
H-P-M presses are completely 
self-contained, each being 
equipped with an H-P-M HYDRO. 
POWER radial hydraulic pump. 
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If your production includes 


pressure applications—write for 
details. An H-P-M FASTRAVERSE 
press will do the job faster and 
cheaper. 


THE HYDRAULIC PRESS MFG. C0. 
Mount Gilead, Ohio, U. S. A. 


District Sales Offices: New York, Syracuse, Detroit and 
Chicago — Representatives in Principal Cities 

















Above—A 2000-ton H-P-M cartridge case head- 
ing press equipped with a six station turret, permitting 
continuous production. Press will accommodate two 
heading tools which can be automatically operated 
in sequence. 


Right—H-P-M FASTRAVERSE cartridge case 


presses drawing large artillery shell cases. 


All presses illustrated are installed in the plant of one 
of America's largest producers of artillery shell cases 











CLE-AIR 
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BOTH HYDRAULIC AND PNEUMATIC TYPES—Our Cle-Air shock absorbers 
are both hydraulic and pneumatic—the resiliency of air absorbs 
the shock while the hydraulic resistance of oil prevents recoil. Our 
Cleco-Gruss shock absorbers are pneumatic (inflated like a tire). 


SUITABLE FOR ALL TYPES OF VEHICLES—Cle-Air units cre so sensitive 
that they are equally efficient on heavy trucks or comparatively 
light-weight ambulances. Cleco-Gruss units are of the extra- 
heavy-duty type, being widely used on 6 x6 trucks. 


PROTECT TRUCKS IN MANY WAYS—Cleveland shock absorbers reduce 
wear and breakdowns by “short-circuiting” shocks before they 
reach the body, chassis and springs. Tire wear is decreased 
because “sidesway scufi’’ and “buffing,’’ due to rolling and 
bumping, are eliminated. Steering is easier; driver fatigue and 
load damage are also lessened. 


Complete information and engineering specifications 


supplied promptly upon request. 





BOMBER NURSE 


A typical example of B. F. Goodrich leadership in rubber 


, pes bullet-ridden, flak-torn 
Flying Fortresses come limping 
home after a foray over Europe or 
Jap-held territory, alert, skilled repair 
crews quickly make them as good as 
new. 

One secret of success in handling 
such tough jobs as on-the-spot replace- 
ment of a motor or a wing section is 
the go-anywhere tractors which serve 
as nursemaids to these big bombers. 

Equipped with band block rubber 
tracks and rubber-covered track wheels 
to give them peak traction and maneu- 
verability, these tractors can operate 
in jungle slime, snow, or sand as well 
as over a paved highway—haul ammu- 
nition, replacement parts, fuel, or the 
planes themselves to points where 
they can’t be taxied. 


The special rubber track is an out- 
growth of the endless band rubber 
track invented years ago by B. F. 
Goodrich for use on the farm. Later 
the Army adopted the endless band 
idea for its half-track scout cars, gun 
carriers, and general utility 
units. But between the 
original track and those in 
use today was one of the 
most intensive research 
programs ever undertaken 
by The B. F. Goodrich 
Company, working in close 
cooperation with the U. S. 

Army Ordnance Depart- 
ment. 

Now rubber track is 
being made with substantial 
amounts of synthetic rubber 
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in a compound that has proved equal 
in wear resistance to natural rubber. 
Endless band rubber tracks, called 
“square tires’ by some, are one of the 
outstanding advancements of this war. 
They may very well prove to be an 
invaluable aid to both farm and factory 
transportation when peace comes. 





ee 


RS eee 


As a noteworthy instance, 700,000 different items of equip- 
ment and supplies in varying quantities crammed the convoys 
that carried American armies to conquest in North Africa— 
250,000 different items of ordnance; 100,000 different Engi- 
neer Corps articles; 68,000 different items of medical supplies 
and drugs; 10,000 different items for the Signal Corps; 390 
different articles of clothing. 


Countless hours of planning and figuring, as these statistics 

suggest, are essential in establishing the types and quantities 

of items needed . . . amassing them at the assigned embarka- 

Ui. Daas Le W, tion points . . . dividing them strategically among the ships, 
anufac TREN for rare to minimize the danger of crippling loss of any one item. 


The manufacture of aircraft equipment for the 
Government and the manufacture of Burroughs 


Allied superiority in the science of supply is increasingly 
figuring and accounting equipment for the obvious day by day. To the vital figure work involved, Burroughs 


Army, Navy, U. S. Government and the nation's : : A ag ae - 
many war ectividies, ase the viel tecke acslancd adding, calculating, accounting and statistical machines bring 
to Burroughs in the Victory Program. a speed and an accuracy indispensable to the magnitude of 


the undertaking. 


BURROUGHS ADDING MACHINE COMPANY, DETROIT, MICH. 


* 
BACK THE ATTACK! 


a stenn U rroughs 


* 


FIGURING, ACCOUNTING AND STATISTICAL MACHINES . NATIONWIDE MAINTENANCE SERVICE + BUSINESS MACHINE SUPPLIES 
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%& Another Dempster Development 


For Industrial Materials Handling 


In hundreds of industrial operations throughout the 
nation, many of which are essential war plants, the 
Dempster-Dumpster is handling extremely heavy 
materials—hoisting, hauling, and dumping loads of almost 
unbelievable size and weight. Amazing as it may seem, 
a Model 500 LF Dempster-Dumpster truck unit will hoist 
any one of several types of Dempster-Dumpster bodies 
containing a pay load up to 7} Tons with ease, place it 
in carrying position, haul it and discharge the load auto- 
matically, or set the load down intact, while other bodies, 
placed at convenient loading points, are being loaded. 
Other models of less capacity are available for lighter 
requirements for handling any type of materials . 

bulky, light or heavy . . . waste, unfabricated or finished 
product. It’s simply a matter of adapting the Dempster- 
Dumpster to your needs . .. with one truck and any number 
of bodies of various types serving your requirements. 


DEMPSTER BROTHERS, INC., G1I3 Springdale, Knoxville 17. Tenn. 
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WE DO THIS TO STEEL 


When we want “inside information” about A. S. F. steel castings, 
we ask a million-volt X-ray camera. Tests that were mere scien- 
tific curiosities a decade or so ago are as commonplace to our 
laboratories today as opening the morning mail. That is why we 
can make better cast-steel armor for tanks and gun mounts. 
For progress that is pacing the industry, look to America’s great- 
est steelcaster! 


AMERICAN STEEL FOUNDRIES 


CHICAGO 


MINT-MARK OF C) FINE CAST STEEL 









No prices far pula 


( 


~ 









The “L” Horizontal 























The Variable 
Speed Vertical 


The Automatic 


Broach Rifling Machine The 8-Broach Turret Operated Machine 


Maybe they won’t win a beauty prize but for downright operational efficiency they are putting 
a crimp in laggard production and “amateur” spoilage. They are the powerful “belles” of broaching. 
“Belles” that put other methods of machining to shame for getting there “Fustest with the mostest.” 
They are the answer to the gunner’s prayer. They are the line of automatic rifling and breech ring 
turret broaching machines. 


The gun rifling machines, with 5 to 7 broaches and automatic indexing fixtures, cleans out 
the barrel, sizes up the inside diameter, puts in the riflings, smooths out the outside diameters and 
polishes up the splines, so fast that it keeps one man humping to keep up with the machine; so accu- 
rately that range discrepancies are out. Then there is the turret broaching machine that does a fistful 
of operations to make American breech rings the envy of the world. Thanks to the Ordnance Depart- 
ment —and broaching engineered principles — these powerful “belles” of broaching put the “Bee” on 
Benito and the Jap on the jump. 





Machine Tool Company 


HUDSON, MASSACHUSETTS, U.S.A 





















— 


CALLING 


... from field sets in jungles . . . from bombers in the sky .. . from 
one hundred and thirty-five million fighting, working, determined 
American souls—at work for Victory. 


MILSCO MANUFACTURING is 100% in war production—mak- 
ing gun slings, holsters, scabbards, pack saddles, cantle bags, tank 
and bomber seats, instrument cases, helmets, and a vast assortment 
of other leather and metal battle accessories. 


BUT WE CAN DO MORE—AND WE WILL DO MORE—for 
we won't feel satisfied that we are matching the worth of freedom 
until every productive facility of our plants is working 24 hours a 
day, every day, every week, every month—for “the inevitable 


Victory.” 


Tell us of your needs in leather or metal war equipment, and your 
inquiry will have complete and immediate attention. 





MILSCO MANUFACTURING CO. 


WISCONSIN 


MILWAUKEE 








BRUSH I 





| is a time tested phosphoric Deoxidine which introduced the new prin- 


acid metal cleaner that removes rust chem- ciple in metal cleaning as long ago as 1916, 


ically from pits as well as from the surface and is a proved material and standard practice. 


at the same time destroys or neutralizes rust Write for Service Data Sheet. 


producers. Deoxidine also removes oil, light 
Manufacturers of Inhibitors & Metal Working Chemicals 


—~I 
ie baat , AMERICAN CHEMICAL PAINT CO. 
many Operations the necessity for a separate AMBLER ] 0 | LbJe PENNA. 


oxides, annealing scale, etc., eliminating in 


Pi ckling. Note: West Coast Plants may address inquiries and orders for prompt 
delivery to, Leon Finch, Ltd., 728 East 59th St., Los Angeles, Calif. 





Deoxidine may be applied by dipping, spray- 
ing or brushing. There are various types of American Chemical Paint Company, Ambler, Pa. 
Please send me general Technical Service Data Sheets on 


Deoxidine adapted to the several methods of ry Wessidine 


! 
' 


application and to the cleaning of surfaces: 





Name 


with varying amounts of rust and oil. Tithe 








Company 
Address 
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Fairbanks-Morse Scales 
in Warwork 


¢ WARWORK means weigh-work for Fair- 
banks-Morse Scales. They’re weighing 
munitions ...food...chemicals... tanks 
... aircraft... shells... just about every- 
thing, in fact. They are weighing at speeds 
which human hands can’t match. They’re 
weighing with accuracy that human eyes 
can’t equal. They’re working in endless 
shifts that human stamina can’t endure. 
They’re helping to speed up America’s 
war effort on the production front, for 
Fairbanks-Morse Scales are “at home” 
on the production front, in peace or in 
war. Fairbanks, Morse & Co., Fairbanks- 
Morse Building, Chicago, Illinois. 


* 


One of America’s freight-carrying 

giants of the air getting a weight 

check-up on two Fairbanks-Morse 

ym 4 Scales and a Fairbanks- 
Morse Crane Scale. 


4 
PAUIRBANKs ) 


Frozen egges— NOT for the Axis! 


* 


FAIRBANKS-MORSE 
DIESEL ENGINES | WATER SYSTEMS _4@mat : 
PUMPS SCALES ee [E 
MOTORS STOKERS iy = 
GENERATORS FARM EQUIPMENT Qua ( ct ~ S 
RAILROAD EQUIPMENT BUY WAR BONDS 





The tough, light weight, explosion-proof 
Centrifuse Brake Drums used on many 
American 4-engined bombers have with- 
stood tremendous shock and terrific heat /[ ( ELECTRIC FURNACE 


> 


> 
a 
J 
on 

i 


<a 
a 


under extreme operating conditions. Never hanna PR 
has a failure been reported. All reports \ _ Ona iam 
prove maximum brake capacity with mini- STEEL 

mum deterioration from heat of tire, wheel SHROUD 

and brake. These highly satisfactory results 

also hold true on other bombers, pursuit 

ships, trainers, scout cars, trucks and other 

armored vehicles equipped with Centrifuse 

—the world’s greatest brake drums. 


. 


CEN TR OMPAN Y 


Diviston FOUNDRY c Oo. 





Corrosion of zine or zinc alloy surfaces can 


now be prevented! All you have to do is 


treat these surfaces by the ALRONOX ALRONOX 
PROCESSED 


PROCESS, — an immersion method. Extremely 


« 
*. 
®@ 


simple, it produces an even, black, corrosion 


resistant coating. 


Check these facts on Alronox against 6. = 


what other processes offer and see the difference: 


@ Non-electrolytic @ 200-300 hours salt spray rating on .0002 
© Low temperature — 212° F. zinc plate over steel without after coating 
@ Fast production — 7 minute cycle. (no rust). 

@ Simple equipment. 

@ No elaborate controls. 

e Even, dense black surface. 
@ Low reflectivity. 

© Adaptable to all zinc and die-cast surfaces. © Low cost. 


@ Excellent base for organic coatings. 
@ High weather and humidity resistance. 


@ Can not chip or peel. 


EXPERIENCED ENGINEERS IMMEDIATELY AVAILABLE FOR CONSULTATION. SAMPLES FINISHED 
WITHOUT CHARGE. WRITE . 


ALROSE CHEMICAL CO. 


PROVIDENCE, R. |., U. S. A., TEL. WILLIAMS 3000-3001 





“The true meaning of our Army-Navy “E” is under- 
stood by all of us . . . To us it is a challenge to 
contribute even more to the war effort to help win the 
Victory and Peace for which our sons and brothers 


are so gallantly fighting”’. 


Said in behalf of the men and women of Columbia Steel & Shafting 
Company in acceptance of the Army-Navy Production Award. 





PITTSBURGH, PENNSYLVANIA 









The Crackle that Grew to a Roar! 
























Remember the crackling of the 
aluminum foil that was used to pack- 
age and protect so many products in daily 
use? You don’t hear it any more, do you? It’s 
gone... until the boys come marching home. 


Long before Pearl Harbor, Reynolds—the world’s larg- 
est aluminum foil producer—foresaw a shortage of alu- 
minum in this country. So we put all of our foil plants on 
a war basis . . . all of our precision experience in rolling 
light metal into the war effort. We staked all our re- 
sources on Bauxite mines and tremendous new plants 
to convert the ore into finished aluminum. 








When war came, America had a great new source of 
aluminum ready and rolling. 


Today, with hundreds of millions of pounds of finished 
metal already produced, Reynolds Aluminum flies into 
battle in virtually every American plane. 


Yes, the crackle of Reynolds Aluminum foil has become 
a roar heard ‘round the world, 









REYNOLDS METALS COMPANY « General Offices, Richmond, Va. + Parts Division, Louisville, Ky. * 37 PLANTS IN 13 STATES 





Reynolds “Fighting Foil’ 
. ..» Bodyguard for Bullets! 































ORRODED BULLETS JAM GUNS! That's 
why Reynolds Metals ‘invasion. 


proof’’ packaging for .30 caliber 
aircraft ammunition is, today, serving 
on every fighting front — protecting 
cartridges against the invasion of 
dust, grit and moisture. It's air-tight, 
water-tight...giving really armor-clad 
protection without the use of steel, 


This new wartime packaging is a solid 
sheet of metal foil laminated to va- 
ried processed materials and securely 
heat sealed. Truly ‘‘fighting foil’... 
developed by Reynolds...produced 
by Reynolds...and ‘‘battle-tested” 
on every worldwide fighting front, 
where it is now protecting foods, 
drugs, ammunition and supplies un- 
der every wartime condition. 


Let Reynolds apply their extensive 
packaging research and experience 
to your own needs. Representatives 
available throughout the country. 





Reynolds Battle-Tested Material Meets 





These Army-Navy Requirements 





Positive Protection Against Moisture- 

2) Vapor Transmission. 

.30 caliber cartridges first see the light of day on the battle front, as a link belt of 100 2 Immersion-Proof. Keeps Water Out! 

is removed from its protective Reynolds casing. 3 Protection Against Insect Infestation, 

Odors and Lighi. 

4 Substantial Saving in Tin, Steel and Other 
Strategic Materials. 

5 Saving in Space, Especially Shipment and 
Storage of Empties. 

6 Saving in Weight. 

Serviceability Under Export Conditions. 




















2+ 79 23> Y 

















REYNOLDS METALS COMPANY «+ FOIL DIVISION 
GENERAL OFFICES . RICHMOND, VIRGINIA 
100 cartridges to a carton—12 cartons to a Ammunition arrives at base. Across oceans— America’s Great New Source of Aluminum 
case, 1200 rounds all Reynolds protected! through every element—as originally packed. 











TOMORROW THEY WILL FLY! 


Today Bill and Jane and Mother look to the skyways! Dad may already 
ride the airlines. Perhaps he holds his pilot's certificate, too. But tomor- 
row they all will fly. Family flying must be safe flying and safe flying 
must be fire-safe. That’s why the Guiberson air-cooled radial diesel engine, 
using fuel that will not burn even when exposed to flame, is the power 
plant for the family plane of tomorrow. Guiberson powered equipment 
is now hitting the Axis in distant corners of the world. It js ready today to 


serve American industry with fire-safe power on land, on sea and in the air! 


AMERICA'S RADIAL 
AIR-COOLED 
DIESEL ENGINE 


ESTABLISHED 1919 


y “SU 


THE GUIBERSON DIESEL ENGINE COMPANY 

' THE GUIBERSON CORPORATION 
Cincraft. and. Heater Division 

DALLAS, TEXAS fod sitey \clemm a4), le)} 
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A., way you figure it—if your trucks have 


special jobs to do they should be special trucks, 


engineered from bumper to bumper for their 


particular assignment. Such motor trucks do 


Heavy Wrecker M1 


@ A prime example of trucks built for 
the job, are the heavy wreckers being 
built by Ward LaFrance for the Army. 
They are used for recovery 
work and other recovery operations. 


tank 
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© 1913 Great American Industries, Inc., Meriden, Conn, 


more useful work per day, at a lower cost, 
and with longer life. 

The Ward LaFrance name on your trucks 
stands for equipment specially created by a 
manufacturer of highest standing, for the job 
it is intended to do. 

Many users of stock model vehicles will be 
surprised to learn about the advantages which 
could be obtained from a specially engineered 
Investigate 


and built Ward LaFrance fleet. 


now — it’s none too soon. 


WARD LaFRANCE TRUCK DIVISION 


NEW YORK 


Arenae 
NOUSTAIES 


ELMIRA, 














MISSION ACCOMPLISHED 





...and bearings played their part 


Have you ever wondered how air- 
plane engines drive warplanes through 
the air at better than 400 miles per 
hour — without burning themselves 
out? Or, how aircraft instruments can 
be so sensitive that men fly unerring- 
ly to a speck in the ocean, and drop 
y I ’ I 


bombs with such deadly accuracy? 


The free-rolling motion of ant:- 
friction bearings makes these achieve- 
ments possible. Such bearings reduce 
friction to the vanishing point...keep 
mechanisms cool...postpone wear and 


maintain precise location of parts. 


New Departure ball bearings are 
used by the millions in American 


war planes. In fact, New Departure 
has a major responsibility in the whole 


ball bearing war production program. 





NEW DEPARTURE bail 
bearings — as near perfec- 
tion as engineering science 
can make them—help to 
keep ‘em... flying... rolling 
--- firing... winning, 





Nothing rolls like a ball 


New Departure 


THE FORGED JSTEEL BEARING 











NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 











Actual photograph of underwater cutting 


| 
” 


\\ 7G | 


Whether it be an underwater cutting torch which helped to 
salvage the damage of a treacherous attack at Pearl Harbor or a weld- 
ing and cutting unit at an important Army air base or aboard ship, 
there is one primary qualification such equipment must possess— 
DEPENDABILITY. 

Victor equipment is dependable in operation and the sturdiness 
of its construction greatly lessens repair and maintenance problems. 


VICTOR EQUIPMENT COMPANY 
844 FOLSOM STREET + SAN FRANCISCO 




















Automatic Electric Relays and other control devices can be 
found in countless units of equipment used by the armed 
forces—are being used in scores of ways on the production 


front. 


The Automatic Electric line includes a complete range of 
relays, stepping switches, lever keys, and other control de- 
vices. They are products of proved dependability—developed 
by the same engineering technique that created the dial tele- 
phone system—the world’s most outstanding example of the 


application of electrical control to a basic need. 


Behind the dependability, long life, and precise perform- 
ance of Automatic Electric control devices—is a half century 
of experience in dealing with remote-control problems of all 


types. Consequently, Automatic Electric engineers are well 








FOR EVERY ELECTRICAL CONTROL PROBLEM 
THERE’?S AN AUTOMATIC ELECTRIC RELAY 


























equipped to lend valuable assistance to the armed forces and 


the makers of many war products. 


FREE to those requesting it is the Automatic Electric 
catalog of remote-control apparatus. It’s the 
most complete handbook on the subject ever 


published. Between its pages are basic types 





to fit any conditions. Write for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, Illinois 


AND OTHER C9 


AUTOMATIC 
se Oe a 


NTROL DEVICES 




















Before Cleaning 
FIRST Step in CLEPO Cleaning Process 


SECOND Step in CLEPO Cleaning Process 


THIRD and Last Step in CLEPO Cleaning Process 


Fuze parts are typical of steel parts covered If you have a problem of a similar nature, wire 
with scale and oil which must be cleaned oxide- us, and we will put you in immediate contact 
free and water-break-free prior to zine or with our local Clepo service man. 

cadmium plating. 

This 3-step method is readily adapted to either 


hand cleaning or automatic cleaning cycles 


requiring a maximum of 3-minute cleaning time. 





Chomial “Company 


538 FOREST STREET, KEARNY, N. J. 





































































































koe 
Out Hitler and Hirohito... 











§ K.V.A. Hobart 
Electric Power Unit 


10 K.V.A. Hobart 
Electric Power Unit 





With fighting forces everywhere; with supply. mainte- 






Combination Gas Drive nance and base operations, Hobart Power has gone 


Welder and 3 K.W. 


generator 







along. They're tops for electric gun-firing; as a power 






source for portable machine shops, water purification, 





oil reclaiming; as instant current for auxiliary lighting 





25 K.V.A. Hobart 
Electric Power Unit 






appliances, motors, radio transmitters, telephone and 





teletype communications. Hobart’s famous welding gen- 






erators are working overtime. There's hardly a power 






problem anywhere, anytime, that can’t be met with a 






Hobart outfit. New uses are being discovered daily. 






HOBART BROS., BOX AO-113, TROY, OHIO 


HOBART 


ELECTRIC 


POWE. UNITS 


HOBART BROS., BOX AO-113, TROY, OHIO 





Hobart 3 K.V.A. 
Electric Power Unit 









35 K.V.A. Hobart 


Electric Power Unit 











Send information on items checked: 






] Electric Power Units Electric Generators 






] Electric Drive Welders [] Gas Drive Welders 





] Free Catalog on complete Hobart Line 







This Catalog 


— is yours for the 
asking. Send Coupon. 














Alcoa-research developed the Alrok* 
finish for use on aluminum surfaces that 
are to be painted. It has proved com- 
pletely adequate for many parts. It is 
quite possible that this chemically-ap- 
plied finish can be satisfactorily sub- 
stituted in many places where the more 
expensive, time-consuming electrolytic 
finishes are now specified. 

Note the savings possible where the 
Alrok finish is employed: In one plant, 
two men finish 800 pounds of small parts 
per hour by the Alrok process, and 100% 


inspection is not necessary. It takes 


*Patented process 


ALCOA 








eight men to finish the same quantity of 
parts by the electrolytic process. 

Bear in mind that, for the use made of 
these parts, both jobs are equally ac- 
ceptable. Only one fourth the number of 
men, and no electrical generators, are 
required for the former finishing job. The 
Alrok finish certainly deserves considera- 
tion for many parts on which the electro- 
lytic finish is now specified. 

There’s 


specification covering the Alrok finish for 


an approved Government 


certain purposes. ALUMINUM COMPANY OF 
America, 2137 Gulf Bldg., Pittsburgh, Pa. 


LUMINUM 














NO OTHER BRAKE EQUALS THE 


WARNER ELECTRIC BRAKE 


for SIMPLICITY 


A connection to the 
truck battery is all 

that is needed. Noth- 
ing special is required. 






























se \ & Only a few flexible wires. 
‘ sy Nothing to freeze or chat- 
a 7 ter.... No complicated 
, ~*~ * mechanisms. 
f . p . . 
With Warner Electric Brakes, there is full- clearance 
P under tractor and trailer—nothing to get knocked 
off or leak — no exposed braking equipment — no 
p 
rods to rattle—no tubing to split—no condensation 
P . . . 
to freeze. Warner Electric Brakes require only a wire 
to each wheel and will operate under water with- 
out short circuiting. Minimum maintenance cost. 
t 


The plug-in cable provides 
; current for brakes, tail light, 
stop light and running lights. 


Right now, the needs of our armed 
forces come first! However, if you 
are on the “essential” list we 
can supply you with brakes. 


WARNER ELECTRIC BRAKE MANUFACTURING COMPANY «© BELOIT, WISCONSIN 
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RMY wreckerg built by Kenworth Mo- 
tor Truck Corporation take tough ter- 
rain in their stride—just as the Resistoflex 
fuel lines on the engines take constant flex- 
ing and exposure to all kinds of gasoline. 
For the hose has an inner surface of 
COMPAR, the unique elastic plastic that 
is glassssmooth though soft and flexible, 
completely impervious to gasoline—leaded 
or unleaded, straight or containing a high 
percentage of aromatics. COMPAR is 
non-swelling, non-sloughing, assuring free, 
full flow of fuel under the most severe 
conditions. 

And the construction of Resistoflex hose 
provides maximum strength, while retain- 
ing the extreme toughness and flexibility 
of the COMPAR inner core. Resistoflex 


hose has exceptional resistance to shock 
loads, vibration and flexing. 

This is just one of the many time-tested 
applications of Resistoflex hose on mili- 








tary trucks and similar equipment. For 
full details on the sizes and characteristics 
of hose and hose assemblies, write for the 
Resistoflex Industrial Catalog. 





BASKET COATING PROTECTS 
PACKARD PARTS 


Highly polished parts for Rolls-Royee aircraft 
engines move safely through the machining de- 
partments at the Packard plant in wire baskets 
coated with COMPAR—the same elastic plastic 
that gives Resistoflex hose its unique qualities. 

Parts can be degreased right in the baskets, 
for COMPAR is immune both to oil and to de- 
greasing solvents. Supplied by Resistoflex Cor- 
poration in solution form, the coating is easily 





applied in the user's plant. Write for further 


information. 











RESISTOFLEX 


HOSE AND HOSE ASSEMBLIES FOR HYDRAULIC OILS AND VACUUM, FUELS AND LUBRICANTS, ORGANIC SOLVENTS, PAINTS AND LACQUERS, THIN- 
NERS, REFRIGERANT, NATURAL AND MANUFACTURED GASES — LABORATORY TUBING—DIPPED AND MOLDED 
MECHANICAL GOODS — COATINGS, SOLUTIONS AND PROTECTIVE CLOTHING 


RESISTOFLEX CORPORATION, 
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BELLEVILLE, 


NEW JERSEY 
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HE big tank busters lived up to 

their name. Slogging along un- 
der enemy gun-fire, over the rocks, 
through the woods—they completed 
their assignments quickly, surely, as 
the men who designed them knew 
they must. 

Construction engineers, building 
for this sort of rugged strength and 
trouble-free operation, insure the per- 
formance of many vital parts by 
specifying seamless alloy steel tubing. 

Pierced from solid billets of alloy 
steel, seamless alloy tubing makes for 
strong, rigid construction, relatively 
light weight, resistance to corrosion, 
heat and abrasion. It withstands im- 
pact, shock and fatigue. In axles, 
frames, housings, torque tubes and 
bearings, tubular alloy steel stands up 


Break through 
without breakdowns 


through long service on all war fronts. 

Pre-tested under every imaginable 
condition of service, Tubular Alloy 
Steel Corporation products went to 
war with the backing of 50 years of 
experience. Our contribution to the 
war effort is centered on our one job, 
producing the finest alloy steel tub- 
ing that advanced metallurgical re- 
search and up-to-date improvements 
in materials, methods and processes 
make possible. 

Tubular Alloy Steel Corporation 
makes all sizes of tubes from % inch 
to 8% inches in the current ranges of 
alloys, in the customary wall-thick- 
nesses. If you are striving to speed 
production on essential war equip- 
ment, write for complete information 
on Tubular Alloy Steel products. 






Piercing a billet of steel by the 
seamless process, the only method 
of tube manufacture that assures 
uniform wall strength, meets rigid 
U. S. Gevernment specifications. 


% BACK THE ATTACK WITH WAR BONDS * 


The newest name in alloy tubing 
TUBULAR ALLOY STEEL CORPORATION 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 





Gary, Indiana 





United States Steel Export Company, New York 


UNTTED STATES STEEL 






















Sound and Furious 


Rugged bodies and wrathful determination—power- 
ful aircraft willing and able ...to win the freedom 
to live in the American tradition—these are the tools 
fiercely used over all the world’s battlefronts. 

Our own job is to supply rugged structural, and 
sensitive control parts for the planes that are driving 
Back the forces of inhuman aggression. 


The men and women of General Aviation and its 
associate companies work round the clock in this 
service of supply—so that the war will end soon, 
and that free Americans will again pursue their self- 
determined ways. 

General Aviation Equipment Co., Inc., Ashley and 
Wilkes-Barre, Pennsylvania, U. S. A. 


General Aviation Equipment 


AND SUBSIDIARIES: SLATINGTON MACHINE TOOL CO., INC, SLATINGTON, PENNA. 


BLOOMSBURG FOUNDRY CO., INC, BLOOMSBURG, PENNA. 


OFFICES IN: NEW YORK, MANHASSET, N. Y., DETROIT, CHICAGO, ST. LOUIS, FORT WORTH 


LANDING GEAR PARTS CONTROL PULLEYS 


SPECIAL EYE BOLT 


a 


GUN CHARGING HANDLE METALLIC CARTRIDGE LINKS 

























Sergeant holds a 20- 
mm. Jap shell which 
hit his Boeing B-17 
but failed to explode 
during a battle with 
ten Zeroes. 





Had the Jap inspectors who passed this 20-millimeter shell done their 
full duty, this U. S. plane and the flyer holding the shell might have 





crashed. Although this shell penetrated his ship at a vital point, it failed 
to explode. Good American shells brought the Jap down, 


Thorough inspection of every shell with reliable gaging equipment 
is the only way to prevent the double tragedy of faulty ammunition. 
American gunners have the right to demand that every round they fire 


will accomplish its full share of destruction when a hit is scored. 





//f . The Sheffield Multichek is a precision instrument 
“CUEEE| FLD which checks all critical dimensions of shells, fuses, 
zs w and other parts in a single quick operation and 
,, ki without being influenced by human error. 
<e, © Write for folder No. 43-1. 
# Gackt 


| THE SHEFFIELD CORPORATION 
4 Dayton, Ohio, ULA. 
a AUTHORITIES IN DIMENSIONAL CONTROL 





















































N Fifth Avenue, one of Anierica’s finest war memorials commem- 


orates the valor of a great division that fought to victory in the last 


war. Nearby, on the spacious lawns of a park, children play in happy free- 


dom —the richest fruit of that victory. The men who fought for it bid us 
remember that this freedom was hard-won. And they ask that America’s 


memorial to them be a victory that will never again be challenged. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 


CLOSURES 
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BOWER TO WIN» 





these highly maneuver- “uy. 
able trainers fly with the lyse 
dependability that inspires’ , 
dence in thousands of youne 


streaming through our military 
schools. 


Awarded to the Detroit 

and Muskegon Plants 

of Continental Motors 
Corporation 

for High Achievement. 


[{ontinental Motors [orporation 


Aircratt Fngine fivision 
MUSKEGON, MICHIGAN 
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Your Dollars Are Power, Too! 


- +» Buy War Bonds . 





JOHNSON AUTOMATICS 


INCORPORATED 


JOHNSON LIGHT MACHINE GUN 
OR MACHINE RIFLE 


POWERFUL-FLEXIBLE WEAPON 


@ Weighs only 121% lbs. 


@ Accepts .30-'06 ammunition 


for any standard packing 


For accurate single-shot snip- 
ing or fast automatic bursts. 














Tue Johnson Light Machine 
Gun has been favorably reported 
on for service with combat organi- 


zations in action against the Jap- 
anese at Gavutu, Tanambogo, 
Lunga Ridge at Guadalcanal, and 
the New Georgias. 


s 
It is now in use by the U. S. 


Marines and other United States 
Armed Forces. 


A Paramarine and his Johnson Light 
Machine Gun. Both ready for action. 


Additional Information on Request 


JOHNSON AUTOMATICS, INCORPORATED 


84 A State Street, Boston, Massachusetts, U.S.A. 
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IS ANOTHER DAY 


The willing hands and precious tools that are work- 
ing “all out” for war today will be ready to serve 
America’s peacetime pursuit when Victory is won. 









We invite you to bring us your precision tool 
problems .. . especially Tungsten Carbide. 
Write for Booklet ‘ A”. 


{EZ euiorr's ON TIME 
THE ELIOTT Vhaneiefaitining Ch 


MILFORD, CONNECTICUT 


PRECISION TOOL MAKERS 





























AMERICAN 
HEAVY-DUTY 
ROLLER 
BEARINGS 


These Radial Roller Bearings are made 
in sizes up to 25’. Intermediate sizes 
can be furnished in both inch and 
metric dimensions. AMERICANS meet 







N 












exacting engineering requirements and 
function flawlessly in service under 
the most rigorous conditions. Write for 
applications or send your requirements 
for analysis and recommendation. 










AMERICAN 
ROLLER BEARING CO. 


422 Melwood Street | 
PITTSBURGH, PA. 
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Let's Finish The Axis 
With Your Product 


and Permite Paints 


VERY additional shipload of American- 
made equipment and ordnance material 
brings closer the finish of the Axis. There is 
no need to let problems of proper painting 
or finishing slow up your production of war 
equipment. 

With Permite Industrial Finishes, made to 
government specifications, we have helped 
many war production manufacturers secure 
faster drying, quicker application, speedier 
production. For instance, ammunition manu- 
facturers using Permite Lacquer Enamels have 
been able to reduce to about two minutes 
the drying time required for handling after 


application. 


Equally important savings in time or costs 
may be enjoyed by you through use of other 
Permite Specification Finishes. Clear and 
colored lacquers, zinc chromate primers, 
enamels, mixing varnishes, camouflage 
paints, rust inhibitors — all are included in 
the Permite Line. We also supply Permite 
Aluminum Paints on WPB allocation. 


“ALUMINUM INDUSTRIES, Inc. 
Cincinnati, Ohio 


x * 

* ma. Quotations and Technical Information 
* *« Submitted Promptly Upon Request, 
an 
« Sae 

* * 
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ACCURATE AS AMiRRoR '" @ 
PHOTO-COPIES 


. » ! | Ma 
KS no oke ww MADE FAST BY re 
. :4 ANYONE — ANYTIME Supply officers and engi. 


neers of Army, Navy and 
other branches of “gov- 
ernment use A-PE.CO 
to expedite errorless 
photo-exact copies of 
bids, messages, records 
and other forms, Copies 
blueprints direct. See 
how A-PE-CO will save 
time and guarantee ac. 
curacy for you. 


A-PE-CO “Dhol Ld Non-Fading Photo-Copies 
Swace of letters e documents 
liga « records @ = blueprints 
§ 00 @ pictures @ drawings 
55 Same-size copies of anything up to 18’ x 22/7, Ac. 


cepted as legal evidence. Eliminates steno-copying 
tracing, proof-reading. Photo-copies direct from 
blueprints, graphs, tracings, telegrams, receipts, shop orders— 
anything written, printed, drawn, photographed. Endless uses 
for A-PE-CO. Needed by all departments. Big Savings. Thou. 
sands in satisfactory use in industry, Government, and by engineers. 








No Camera e No Film e Easy to Use 


Simple, fast. No focusing. Conserves man-hours. Any office em- 
ployee quickly becomes expert. Low cost per copy, lowest in- 
vestment in equipment. Saves other equipment. Put A-PE-CO on 
any available desk or table. Immediate delivery. Representatives in 
principal cities and Canada. Write for A-PE-CO folder. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 

A* you well know, it’s no joke when enemy planes are 2849 N. Clark St. Dept. AJ-10 Chicago 14, Illinois 
due overhead in seconds and you’re racing for your 

plane to get in the air, ready for action. What a 

relief to be able to flip the starter switch and feel that 

dead motor roar back to life with all its 2000 horses 

raring to go! Zip—you’re up there fighting! 





Today Easy is building aviation engine starters instead 
of Washers—starters with a split-second precision. Easy 
is also building bomb fuses and other ordnance for the 
Army and Navy. Concentrating on war materials, we 
have stopped the production of all Easy Washers and 
Ironers until Victory is assured. 


Many Easy Washers have been sent to various camps, 
bases and ships. If your outfit is lucky enough to have an 
Easy, you may have occasion to get acquainted with it. 


Though not originally made for fighting a war, the Easy 
has made an interesting contribution toward the war 
effort. The Army is exacting about neatness and clean- 
liness and this peacetime product helps to uphold its tra- 
dition. Perhaps there’s an Easy Washer in your camp 
helping your men keep up the Army’s high standing. 


After the war is won, we’ll resume the manufacture of the 
Easy Home Laundry Equipment which your own family 
may enjoy. But meanwhile our 24 hour a day war work 
continues in a further effort to do our part. Easy Washing 
Machine Corp., Syracuse, N. Y. 





ORDNANCE TODAY 
WASHERS TOMORROW 


* 


MUNCIE GEAR WORKS, INC., 
MUNCIE, INDIANA 
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Get the Benefits 
of MOBILE Power 
for 










GRINDING 
SANDING 






WIRE 
BRUSHING 
DRILLING 
BUFFING 
POLISHING 
FILING 















angle heads, reach 
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Airplane Tires 
Automobile Tires 
Truck Tires 

Solid Tires 
Combat Tires 


Puncture Sealing 
Tubes 


Bullet Sealing Fuel 
Cells 


Steering Wheels 


Combat Tank Track 
Blocks 


Air Hose 


Bullet Sealing Fuel 
Hose 


Wire 





1230 SIXTH AVENUE = 


@ STOW Flexible Drill-Shafts, with straight spindle or 


Laytex Small Diameter 


FLEXIBLE 
SHAFT 


Save Labor 


Work 


@ 68 years of leadership in the manufacture of flexible 
shafting is your best assurance that STOW claims will 
become realities in actual service. When you specify 
STOW, you specify highest quality, longest life, 
best performance. Compare! Get all the facts. 
Ask for literature and nearest dealer’s name. 





the hard-to-get-at spots. The 


handy way to drill true holes fast. 


STOW MANUFACTURING CO. 


12 Shear St., Binghamton, N. Y. 


MACHINES 
Speed Output 


Cut Costs 


Anywhere 








)) War Products 


Telephone Wire 


Commercial Wires 
and Cables 


Rubber Boots — Shoes 
Soles — Heels 
Raincoats 

Diving Suits 
Rubber Mountings 
Molded Goods 
Gaskets 

Sheet Packing 
Matting 

Seat Pads 

Shock Pads 

Drug Sundries 


Conductive Rubber 
Safety Items 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER ° 4 


NEW YORK 
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.- . WHEN Thame 


MUST GET GOING FAST! 


Not an instant to waste! It takes quick ac- 
tion to fight roaring fames—or to stop rising 
water! That’s when portable pump units, 
powered by quick-starting gasoline engines, 
get into quick action. Another of the many 
standard and special assignments for hun- 
dreds of thousands of rugged, dependable 
Briggs & Stratton engines now doing val- 
iant duty with our armed forces. 



















































Briggs & Stratton 4-cycle, air- 
cooled gasoline engines are now 
being produced for hundreds of 
wartime uses, The same high 
quality and precision that have 
built for Briggs & Stratton 
an international recognition as 
making “the world’s finest air- 
cooled gasoline engines,” are 
maintained regardless of new 
production peaks, 




















































Soldiers, sailors and 
fliers have now joined 
the millions of civilian 
users in proclaiming ... 
“It’s powered right — 
when it’s powered by 
Briggs & Stratton.” 


BRIGGS & STRATTON CORP. 


























ENLIST YOUR DOLLARS 
BUY WAR BONDS 
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CUMMINGS 
MACHINE 
WORKS 


Builders oj 


Precision Instruments 


Established 1881 


For the Thrill that Lasts 
Buy War Bonds 


9-11 Melcher Street 
Boston, Mass. 











JACK, 
THE GIANT 
KILLER 


* 


* * Stranger than fiction, Automatic Alarm Systems 
employ tiny electrons to protect wartime industries, 
properties, and plants from the giant hazards of sabo. 
tage, espionage, and theft. With this modern system of 
alarms, sound vibrations, inaudible to the human ear, 
are converted into warning signals, to summon guards 
and designate the actual zone of danger. Safeguard your 
industry with modern Automatic Alarms, ’round-the- 
clock protection at minimum cost. Inquiries given 
prompt attention. 


SALES OFFICES: Philadelphia, Chicago, 
Detroit, and Toronto, Canada. 
ptic 
Write for oS 
Literature 


Licensed under DuPont 
and Astatic Patents 








Cc R O W N is participating in 


America’s War Production by doing a wide 
range of jobs in which its particular skills 
find application. To each of these tasks 
CROWN brings a high order of craftsman- 
ship gained in half a century of high-speed 


precision manufacturing. 








XxX. 


CROWN CORK & SEAL CO., Inc. 
BALTIMORE, MD. 


World's Foremost Makers of Closures and 


Machinery for the Bottling Industry 
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When we think of the tremendous § 
power back of the United Nations, we 
must recognize its origin. It begins § 


when skill unfolds a master pattern of 






production and operation... when men 


utilize the modern facilities of science 









and business to create what did not § 


exist before. 








In this creation of power the business [7 
office long ago set an unyielding tempo. 
GF has contributed, and still con- 


tributes to this blueprint of power... 





and to Victory. 











‘27° Stl 
AUTOMATIC 
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for 







High Speed Turning 





EASILY AND QUICKLY TOOLED FOR A GREAT 
VARIETY OF TURNING WHERE THE PIECE CAN 
BE HELD BETWEEN CENTERS OR CHUCKED. 


Timken Bearings for Main Spindle — all others Anti-Friction 







The Hydraulic Feed insures an almost effortless operation. Rigid 
enough to use carbide tools to their full capacity—no outside or 
auxiliary equipment required! 






Single lever starts the entire feeding and cutting cycle, 





and when the turning is finished, all tools recede to the Ase 
starting position and the work unclamps automatically. ya & 

, , 7 
Ideally suited for shell turning. %e, 5 > 





MOREY MACHINERY CoO., INC 


410 Broome Street New York, N. Y. 





















MILITARY VEHICLES 


OF ALL TYPES 
om 
COMBAT TANKS © ARMORED CARS 
SCOUT CARS © RECONNAISSANCE CARS 
OFFICERS CARS © AMBULANCES 
MOBILE MACHINE SHOPS 
ARTILLERY TRACTORS for Guns of All Sizes 


HIGH SPEED TRACK LAYING 
ARTILLERY TRACTORS 


CAPTIVE BALLOON WINCHES 
AIR FIELD SERVICE TRACTORS 


AIRPLANE CRASH TRUCKS 
e FIRE EQUIPMENT 


AIRPLANE WRECKING TRUCKS 
MOBILE “AIRCRAFT MACHINE SHOPS 
MOBILE OXYGEN GENERATOR UNITS 
MOBILE WATER PURIFICATION UNITS 


AIR FIELD ROTARY 
SNOW REMOVAL EQUIPMENT 


AIR FIELD FUEL SERVICING TRUCKS 
De 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON C0., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH SPEED TRACK LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A 
Purveyors fo U. S. Army, U. S. Navy, U. S. Marine Corps 


and Many Foreign Governments 
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for 
TRUCKS 
TRAILERS 
TANKS 


airplanes 





HEIN-WERNER 


HYDRAULIC JACKS 


Dual Operation of Two Speed 
Pumps is an outstanding and ex- 
clusive feature of 30 ton model. 


@ 3 to 30 tons capacity. 
@ Sturdily built for severe service. 
@ Factory tested at 1% times rated capacity. 


HEIN-WERNER MOTOR PARTS CORP. 


Waukesha, Wisconsin 


HEIN-WERNER 
HYDRAULIC JACKS 


Are Built Right and Priced Right 

















Extra Capacity Available 


for the production of 


PRECISION MECHANISMS 


FOR THE ARMED FORCES 


In “New Haven’s” modernly equipped plant, 
machine capacity is available for additional 
war work. Presses and small automatics for 
the manufacture of precision thin metal 
stampings, turnings, hairsprings, etc.—also 
winding of small coils. Skilled assembly 


THE NEW HAVEN 
CLOCK COMPANY 


NEW HAVEN, CONN. 
fine craftsmanship since 1817 


How to TRAIN Tool Makers FASTER! 


@ Widely used throughout industry and , 4 
trade schools, “Tool Steel Simplified” 
meets the urgent need for a complete, 
up-to-date text for training new men, 
“refreshing” older men, or trouble shoot- 
ing in the tool room. Tells in easy shop } 
language how to select tool steel, how — 
to make tools, how to improve tool per- 
formance. It is available at cost, 

$1.00 per copy, to tool steel 

users in the U.S.A. 











TOOL STEEL SIMPLIFIED pai 
49,000 


By FRANK R. PALMER 
Vice-President of 
The Carpenter Steel Company COPIES 


315 Pages 205 Illustrations 1 eR 


$1.00 Postpaid in U.S.A. 
Elsewhere $3.50 


MAIL TODAY 


THE CARPENTER STEEL COMPANY 
129 W. Bern St. Reading, Pa. 


Please send me postpaid a copy of ‘'Tool Steel 
Simplified.’’ I enclose $1. ($3.50 outside the 
U.S.A.) in full payment. for the book. 


Name. Title 
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MEETING THE TEST OF BATTLE 


Ponton Bridge Trailers, Airplane Wrecker Trailers, 
Tank Transporters, Animal and Cargo Vans, and 
various other trailers manufactured by Trailmobile 
for our Armed Forces are today meeting the test 


of battle. 


One of these units, the Army Tank Transporter, is 
pictured above. This trailer is used to transport 
tanks, weighing up to 22 tons, over rough terrain 
to the scene of battle. A tough job assigned to a 











“tough” trailer. 








TRAILMOBILE 


Commercial Trailers for War and Peace 
THE TRAILER COMPANY OF AMERICA 
Cincinnati, Ohio 











They’re the 


For Tough 
Fastening Jobs 


NUTS 








There are more Elastic Stop 
Nuts in America’s planes, 
tanks, guns, naval vessels 
and production equipment 
than all other lock nuts 
combined. 


All because these nuts stay 
put. 


The reason is the red elastic 
locking ring in the top. This 
grips the bolt and holds the 
threads in pressure contact. 
And chance of wobbling and 


axial play is eliminated. 


Looking ahead, we see better 
products and manufacturing 


ELASTIC STOP NUTS 


Lock fast to make things last 


ELASTIC STOP NUT CORPORATION OF AMERICA 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 


equipment—we see time and 
money saved in maintenance 
and replacements — all be- 
cause of these nuts that have 
proved they hold fast even 
under grueling vibration — 
that are easy to put on and 
take off yet lock automati- 
cally anywhere on the bolt. 


Our engineers, ex perienced in 
solving fastening problems 
both in peace and war, are 
ready to share their knowl- 
edge with you. They will 
gladly work with you and 
recommend the correct 
Elastic Stop Nut to meet 
your need, 































The AETN A - 
STANDARD 


ENGINEERING COMPANY 
* YOUNGSTOWN, OHIO, U.S.A. + 


ASSOCIATED COMPANIES 
HEAD WRIGHTSON & COMPANY. LIMITEO THORNABY- ON-TEES ENGLAND 
JOHN INGLIS COMPANY LIMITED TORONTO ONTARIO. CANADA 
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f° Wherever records are 


/: kept or money is handled, * 


Today, with speed so essential to quick Victory 
Cushman Auto-Glides are making a big hit with 
officers in service, and inspectors in defense plants, 
Greatly increases their working capacity. Ten times 
faster than walking—up to 35 miles per hour! Eco. 
nomical transportation—100 miles per gallon! Con. 
venient—stops and parks anywhere! 


there is need for some. 


Several models—with or without side car, with 
stake body or package-carrier. Write. 


CUSHMAN MOTOR WORKS 


LINCOLN, NEBR. 


product of 
The National Cash 


Register Company 





DAYTON, OHIO 


e TRUCKS ¢ WHEELBARROWS « 


WHEELS 


INDUSTRY 
Sm NEEDS 


‘Keep your plant MOBILITY 
at top peak by mounting 
your conveyances and port- 
able equipment on French 
356 Hecht Industrial Wheels. 
Available in Spoke @ Cast 
@ and Pressed types with 
pneumatic, puncture - proof 
cushion or solid rubber tires 
(steel tires where desired). 
These round, true, sturdy 
wheels assure uninterrupted 


CARTS 





LNAWdINOA AIdgvyLuod 


Our factory at Dayton, Ohio, proudly 

flies the Army-Navy “E” with three stars 

for “unceasing excellence” in the produc- 

tion of precision instruments and other 
war matériel. 
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> Sales, service, repairs and supplies, and a limited 
number of new and a large stock of used Nationals are 
available at our 344 offices in United States and Canada 


WHEELS WITH OR WITHOUT RUBBER TIRES FOR 








TIRES 


Soon, we believe. 
rubber tires will 
again be avail- 
able to general in- 
dustry. Even now, 
for those who can 
qualify. we can fur- 
nish rubber tired 
wheels. If your fu- 
ture plans include 
the use of rubber 
tired wheels. we 
will gladly submit 
preliminary re- 
commendations. 


flow of materials at requir- 
ed speeds without noise or 
damage to floors. 
range of types and sizes to 
suit your requirements. We 
invite your specifications. 


No. 0-3 


A wide, 
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FRENCH & HECHT, Inc. 


IOWA 
Se om > 


DAVENPORT, 
WHEEL BUILDERS 


at 5 ; ; : . “ ae 


1888 
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MANUFACTURING COMPANY 
URBANA, OHIO 
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Long wear life and comparatively high efficiency have 
earned LaBour Pumps recognition as important produc- 
tion machines. LaBour engineering skill, responsible for 
the first practical self-priming centrifugal pump, has 
produced pumps to solve practically any liquid material- 


handling problem. 


Protection of vital war production is another function 
of LaBour Pumps. Low cost, dependable fire protection is 
available anywhere, anytime with portable and skid or 
trailer mounted LaBour Fire Pumps. 


THE LaBOUR COMPANY, Inc. 


1606 Sterling Ave., Elkhart, Ind., U. S. A. 
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_ Pledge 


King-Seeley Corporation is active- 
ly engaged in producing material 
for the three major services— 
Army, Navy and Air Corps. 


This expression of confidence in 
our ability to do the job is accepted 
with a full appreciation of the re- 


sponsibility which it places upon us. 


We hereby pledge ourselves to an 
“All-Out” effort—to the end that 
our Armed Forces may be fully 
equipped to attain their ultimate 


goal of Victory. 


KING «SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
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oe LOADING 36 different products weighing from 6 to 24 pounds 

was a back-breaking, time-consuming job until A-F Portable 

Conveyors were installed. Now, through increased efficiency, car-loading 
time has been cut in half. 


INSTALLATION of this A-F Overhead Trolley Truck-Towing Conveyor 
System eliminated the need for other means of towing or pushing shells 
and other commodities, reduced the fatigue of the men, and eliminated 
the danger of sparksfrom electric or gasoline-operated towing equipment. 


COMPLETELY AUTOMATIC, even to temperature controls, this com- 
plete A-F pickling, rinsing, cuprodining, neutralizing, soap-coating and 
drying equipment handles 50 calibre steel cartridge cases after the 
drawing operation speedily —6000 Ibs. per hour. 


Write for newest folders showing A-F conveyors 


_ and A-F Metal Products Cleaning and Finishing 
— Equipment in war plants and arsenals. 
e 
\ The ALVEY-FERGUSON COMPANY 
\ 100 Disney St., Cincinnati 9, Ohio 


Ferguson ) 


duced Poe 
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WHITE STAR AWARD 


“Gor continuous merlorious service”’ 


More than fifty years of precision manufac. 
turing experience has helped the men and 
women of Regina to win for the second time 
the coveted Army-Navy Production Award, 


Original Award August 1, 1942 


IN TIME OF WAR 

Matériel for the Army 

and Navy—for Victory 
and for permanent peace 


IN TIME OF PEACE 
Vacuum Cleaners 
Electric Floor Polishers 
Smoothcut Can Openers 








PERFORATED METALS 
- FOR EVERY USE - 


-V- 
WE ARE SUPPLYING PRIME CONTRAC- 
TORS WITH PERFORATED METALS FOR 
GUN PLATFORMS—TANK PARTS—SHELL 


we, 


OES 


<* 
\* SS. 





METALS 


LOCKERS—GRILLES FOR TRUCKS AND 
TRACTORS—GUN CARRIAGE PARTS—AIR- 
CRAFT SCREENS—BOMB BANDS—PER- 
FORATED SCREENS IN STEEL, BRASS, 
COPPER, STAINLESS STEEL AND ALUMI- 
NUM—ANNEALING TRAYS—WATER SUP- 
PLY PERFORATED PLATES—SYNTHETIC 
RUBBER SCREENS—PLATFORMS AND 
FLOORS—OIL REFINING TRAYS—CHEMI- 
CAL PLANT SCREENS. 


Send us your inquiries and prints 
-V- 


DIAMOND MFG. CO. 


WYOMING, PA. 
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Founders for 
Modern Steel Equipment 


Continental facilities are continu- 
ing to supply Ordnance plants and 
industry with increased production of 
carbon and alloy steel castings, cast 
armor, rolls, rolling mill equipment and 
special machinery. Until Victory is won, 
war production is our first objective. 


ConrivEN TAL Rou & STEEL Founpry Company 


COMPANY 
PITTSBURGH 










CHICAGO 











WE MAKE ALL TYPES 
OF WOODEN CONTAINERS 


for the Armed Forces! 


For Example: 
Ration Box 


This is one of the more than thirty types of wooden 
containers that we are now making by the millions in 
our 10 mills for the war program. Many of these have 
been designed and tested in our laboratory. 


THE NEW ENGLAND BOX COMPANY 


GREENFIELD, MASS. 
Offices in Boston, New York, Springfield 














Fuller 
‘GRIPY 
GUN 
CLEANING 










. ARMY SIGNAL CORPS 


Made to Army Ordnance specifications from 37 mm. 
up to and including 240 mm. We act as prime con- 
tractors or can sub-contract brushes or parts to 
manufacturers of carriages and accessories. Naval 
Ordnance gun brushes are also made by us for 
One Pounder up to 6” Navy Guns. 











The FULLER BRUSH Company 


Industrial Division, Dept. 8C 
3585SA MAIN STREET HARTFORD, CONN. 
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PYROTECHNIGS 


« « * * 


Leaders since 1860 in the 
Manufacture of 


Marine and Military Pyrotechnics 
Commercial and Display Fireworks 
Ship Signals and Rockets—Aviation Flares 
Industrial and Maintenance Paints 
Powder and Metallurgical Specialties 
Metal Reclamation 


Ww * * * 


EIGHT FACTORIES IN SIX STATES 


* * * * 


Unexcelled Manufacturing Co., Inc. 
11 PARK PLACE 
New York City 














Machining Cast-stee] 
telescope holders used 
to direct the fire of 
our antiaircraft guns 
is only one of the 
many phases of our 
diversified wartime 
manufacturing activi- 
ties. Our production 
facilities, including 
large foundry, modern 
machines, skilled work- 
men, and the expért 
knowledge of our engi- 
neers, are available to 
help meet your own 
war production sched- 
ules. Your inquiry in- 


PY vited. 





E. D. JONES & SONS COMPANY 
Pittsfield, Massachusetts 








CENSORSHIP In sTEe1 


Outstanding success in censoring im- 












purities has been achieved by using 
either high or medium-carbon Ferro- 
Carbon Titanium as the final deoxi- 
dizer in the ladle. We'll be glad to 


send you data on its successful use. 


TITANIUM 
ALLOY MANUFACTURING COMPANY 


_— 


ae 


(Sg 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. Ae 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK CITY + 






































NovEMBER-DECEMBER, 1943 
7 





ARMY ORDNANCE 








Racine's Single 
Lever Hydraulic 
Control Unit 


‘qh Speed — 
a Cushioned 


RACINE metal cutting saws 


PRECISION CONTROL OF FEED AND PRESSURE 
The Production Saws of Modern Industry 


Efficient, accurate control is essential in War Production 
today. Racine provides this precision with the above 
compact control unit. A flexible feeding action that 
automatically regulates itself to the kind, size and shape of 
work, speeds production and saves blades. Capacity 6”x6”. 
Other Features of Racine “‘Oil-Cut’’ Saws Investigate Racine's Oil 
Three-speed transmission for high speed Hydraulic Pumps & Valves 
production — Adjustable Saw Guide — P Pumps—Cap. 0 
Saw frame eliminates blade distortion. to 30 G. P. M. 


Other model Racine Saws in capacities 
ranging from 6”x6” to 20x20”. 













[ 


Complete information and AS 
Ry prices furnished on request. M4 it 
H Address Dept. iu-5. Gee Valves— 3” to 
: 144” pipe sizes. 





“et Yee, wae 


ACINE TOOL and MACHINE COMPANY 
Standard for Quality and Precision 
RACINE, WISCONSIN © U. S. A, 


MULTIPLE 
SPINDLE 


Drilling 
Machines 





In wor plant after war plant, 
Atlas Multiple Spindle Drilling [Reames 
Machines have proved their ability 
to step up production on sensitive 
drilling and tapping at low cost. Drill heads are 
the accurate Atlas 4-bearing SKF equipped float- 
ing-drive design. Special head-positioning mech- 
anism cuts set-up time. Massive production oil 
table simplifies moving of jigs and fixtures. Avail- 
able with two, three or four spindles. 


ATLAS PRESS COMPANY 


1138 N. Pitcher St., Kalamazoo, Mich. te 














Pressures up t ? 

1000 Ibs. Four- 

Way and other i 
FOIL Hydraulic 










F. L. JACOBS CO. 


‘e 
DIVISIONS 
* 


AIR-TRACK 
MANUFACTURING CORP. 


COLLEGE PARK MARYLAND 


* 


GRAND RAPIDS 
METALCRAFT DIV. 


GRAND RAPIDS MICHIGAN 


* 


PARTS 
MANUFACTURING CO. 


TRAVERSE CITY MICHIGAN 


* 
LONYO PLANT 


DEARBORN MICHIGAN 





* 


F. L. JACOBS CO. 


MAIN PLANT 









1043 SPRUCE ST. 








DETROIT, MICHIGAN 


































7 | 
Stuart Gil 
gineering 

* With every arte, 


RECENTLY, before an important audience, 
two eminent machine tool authorities 
stated that the intelligent study of cutting 
- oil application may offer as much as 30% 
production improvement in many plants. 
There are indisputable facts behind that 
statement! 








Cutting oil application should not be a mat- 
ter of “guess and hope” or habit. It need not 
be; for there are Stuart Oil Engineers, spe- 
cialists of broad experience, skilled in solving 
cutting oil application problems, ready to help 





MANUFACTURERS FOR THE 
UNiTeD STATES ARMY 
AND THE 
MACHINE TOOL INDUSTRY 


THE Duplex PRINTING Press Co. 
Battle CREEK, MICHIGAN 











For All Cutting Fluid Problems 


D. A. STUART OIL CO. 


Chicago, U.S.A. ° LIMITED ° Est. 1865 


Warehouses in All Principal Metal Working Centers 





MACHINE FOR MARKING 
TROUGHS OF AMMUNITION CRATES 








Whatever the size, shape or material of the war prod- 
ucts and supplies which must be marked, SUPERIOR 
is able to produce a high-speed marking machine using 
rubber dies and special inks which will do the job. 
Machine illustrated marks on top and one or both 
sides of the angular-shaped troughs, and uses rotary 
principles similar to those used in Superior machines 
for marking rounds, cylindrical containers, etc. 


Write for new “Industrial Marking” catalog. 


THE SUPERIOR TYPE COMPANY 


MARKING ENGINEERS 


1805 W. Larchmont Ave. Chicago, III. 
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_ , is the word that describes an S. & W. revolver. 


. rugged design and rugged construction from end 


to end assure Positive Functioning, Unfailing Accuracy! 





SMITH & WESSON 


Massachusetts 


Springfield 





















NOW AVAILABLE 
IN WOOD 


ROTABIN 


ROTATING 
STORAGE 
EQUIPMENT 


and 


ADJUSTABLE 
SHELVING 


Keep production running smoothly with “ROTABINS” and 
ADJUSTABLE SHE! VING for complete storage of tools, 
materials, parts, finished products, etc. 


Save time, space, and material—curtail waste—write for 
Catalogue to— 


FRICK-GALLAGHER MFG. CO. 


Wellston, Ohio 

















OUR ARMY COVERS 
THE EARTH...BUT 











At army camps, flying fields, and training 





centers all over this country and many other 





countries vital to Allied defense, Cletracs are 





“doing their duty”—like good soldiers. Road 





building, bulldozing, hauling—moving earth, 





stones, and trees to make army defenses and 





training fields stronger, safer, smoother, for the 





all-out drive for Victory. 






In any kind of a job, in any part of the world— 






regardless of climate or conditions—Cletracs 






do the tough jobs—easily, economically, and 






rapidly. 































GASOLINE Cletrac OR DIESEL 


— Crawler Tractors y— 






























Ht CLEVELAND TRACTOR NPI 


CLEVELAND, OHIO 
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| Products of Units of 


Union Carbide and Carbon Corporation 


luce 


THE LINDE AIR PRODUCTS COMPANY 


Everything for Oxy-Acetylene Welding and Cutting—"“Linde” 
Oxygea, “Prest-O-Lite” Acetylene, “Oxweld” Apparatus and 
Supplies, “Union” Carbide; Steel-Conditioning Machines 
and Processes; ““Unionmelt’” Welding Process and Equip. 
ment; Nitrogen; Hydrogen; and Rare Gases of the Atmosphere. 


e 
NATIONAL CARBON COMPANY, INC. 


Carbon and Graphite Furnace Electrodes, Graphite Anodes 
Irradiation Lamps and Carbons, Searchlight Carbons, Carbon 
Brushes and Specialties, Graphite Products, “Eveready” Dry 
Cells and Flashlights, “Prestone” Anti-Freeze, “Sta-Way” 
Insect-Repellent, and ““Krene”’ Fabric. 


* 
ELECTRO METALLURGICAL COMPANY 


“Electromet”’ Ferro-Alloys and Alloying Metals. 
a 


HAYNES STELLITE COMPANY 


Non-ferrous and Ferrous Alloys—‘Haynes Stellite” Alloys 
for red hardness and wear resistance, “Hastelloy” Alloys for 
corrosion resistance, ‘“Haystellite’’ Cast Tungsten Carbide 
Diamond Substitute, ““Hascrome” Alloy for wear resistance. 


7 
CARBIDE AND CARBON 
CHEMICALS CORPORATION 


Synthetic Organic Chemicals, “Columbia” Activated Carbon, 
“Pyrofax”’ Gas, and “Vinylite’’ Resins and Plastic Products, 


2 
BAKELITE CORPORATION 


“Bakelite” Resin Molding Materials, Adhesives, Surface Coat- 
ings, and other Plastic Products. 


o 
GENERAL OFFICES: 30 East 42nd St., New York, N. Y. 


§ **Linde,”” “*Prest-O-Lite,"* ““Oxweld,”” ““Union,"* *‘Unionmelt,”* *‘E veready,” 
**Prestone,”’ ‘’Sta-Way,"’ ““Krene,”* ‘“Electromet,"* “Haynes Stellite,"* “*Hastel- 
° loy,”” ““Haystellite,"’ ““Hascrome,"" “‘Columbia,"* ‘*Pyrofax,”” “*Vinylite,”’ and 


**Bakelite”’ are trade-marks of Units of Union Carbide and Carbon Corporation, 





During landing operations ; in fact, whenever enemy 
marauders are overhead, anti-aircraft gun perform- 
ance must be “tops.” Instrumental in maintaining 


“sure-fire” action are the water chests and pumps 
that keep the guns firing three times longer during 


a given firing period than an uncooled gun, Uni- 


versal Cooler is proud to help provide such equip- 
ment for Army sharpeshooters CORK COMPANY 


Through research-engineering and production co- 
operation, Universal Cooler provides gun-cooling 
units of increased efficiency . . . units designed to ¥ 
effect substantial savings of critical materials unite E have converted to war work a large part of 

ee Cee ‘ eats . our manufacturing facilities and are pro- 
delivered in record time. ducing concealment material, bombs, shells, 


Another of Universal Cooler’s principal war assign- shot, airplane parts, and other needed materials. 

ments is production of two-temperature refrigerating In addition we offer a variety of products suited 
"ane y ay > i to many uses in war equipment and buildings 

units for the Army, Navy, Marines and Air Corps. including .. . 

And in addition: lubricating pumps for bombers, ¢ Gaskets and packings of cork composition, 

traversing mechanisms for aiming tank turret guns cork-and-synthetics, cork-and-rubber, and 


and complete refrigeration systems for Army food fibrated leather. 


° +1: : y i i ilding insula- 
rucks trave x aska N ‘ gshway are . Low temperature insulation, buil g 
ruces tem ling the Alaska Milit rtd Highw 7 = tion, and insulation for automotive truck and 


rolling from Universal Cooler production lines . . . trailer bodies: Corkboard, cork covering, 

headed for the front lines and Victory. mineral wool board, Foamglas, Temlok (fiber- 
board), and Fiberglas*. 

High temperature insulation: Insulating fire 
brick and cements for temperatures from 


UNIVER COOLER 1600° F. to 2600° F. 
Flooring for powder plants, aircraft, boats, 


automotive and railway equipment, machine 

shops, and general buildings. 

BRANTFORD. Glass insulators for telephone and telegraph 
ONTARIO service. 

OFFICES IN PRINCIPAL CITIES 


* Reg. U.S. Pat. Off. O.-C. F. Corp. 








ARMSTRONG CORK COMPANY 


MUNITIONS DIVISION + LANCASTER, Yo 


UNIVERSAL COOLER CORPORATION 
Gutomatic Refrigeration, simce 1922 
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For Handy Reference — 
PRACTICAL USE! 


METALS and ALLOYS 
DATA BOOK 


by Samuel L. Hoyt 


HER for the first time, a vast amount of scat- 
tered metallurgical data has been assembled in 
one volume. It contains 340 tables of critically 
evaluated data on wrought and cast steels, stainless 
steels, cast irons, heat- and corrosion-resistant casting 
alloys, aluminum, copper, nickel, and tungsten alloys 
and rare metals. Gives the most important informa- 
tion on all the important properties of these metals 
and alloys, such as tensile strength, hardness, 
thermal expansion, creep strength, high-temperature 
behavior, work-hardening, endurance limit, and yield 
strength. The most complete, practical, and in- 
formative book of its kind ever published! 


350 Pages Illustrated $4.75 


REINHOLD PUBLISHING CORP. 


330 West 42nd St., New York 18, N. Y. 























12 DIVISIONS 


AMERICAN CHAIN & CABLE 


BRIDGEPORT « CONNECTICUT 


AMERICAN CHAIN DIVISION 
* Weed Tire Chains e Welded and Weldless 
Chains e Malleable Castings 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope e Crescent 
Non-Preformed Wire Rope 


137 PRODUCTS ANDREW C. CAMPBELL DIVISION 


Abrasive Cutting Machines e Floformers 
ESSENTIAL Special Machinery e Nibbling Machines 


AUTOMOTIVE AND AIRCRAFT DIVISION 


TO INDUSTRY Aircraft Cables, Controls and Fittings « 


Tru-Lay Push-Pull Controls e Tru-Stop Brakes 


AGRICULTURE for Trucks and Buses e Tru-Lay Brake Controls 


FORD CHAIN BLOCK DIVISION 


TRANSPORTATION Chain Hoists e Trolleys @ Presses 


HAZARD WIRE ROPE DIVISION 
Lay-Set Preformed Wire Rope e Nonparell 
Non-Preformed Wire Rope e “Korddiess” 

(Stainless Steel) Yacht Rigging 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
PAGE STEEL AND WIRE DIVISION 
Page Fence . Wire and Rod Products 
Welding Wire e Shaped Wire 
READING-PRATT & CADY DIVISION 
Bronze, Iron and Cast Steel Valves e Electric 
Steel Fittings @ Julian d’Este Engineering 
Specialties 
READING STEEL CASTING DIVISION 
Electric Steel Castings e@ Track Specialties 


WRIGHT MANUFACTURING DIVISION 


In Business Chain Hoists and Trolleys e Cranes e Electric 
for Your Hoists e Hydraulic and Screw Presses 
OWEN SILENT SPRING COMPANY, INC. 
Safety Owen Innerspring Units for Mattresses, Furni- 
“4 ture, Railway Seats, Bus Seats 
IN CANADA 


DOMINION CHAIN COMPANY, LIMITED 


















THREE FULLY 


PROVEN FEATURES 


The post-war era may be years—or only 
a few short months away. The tides of 
battles and Nations are running faster 
and faster. Peace may fall upon us with 
a shattering suddenness. In the less hur- 
ried days of peace, the buying of ma- 





is 
chinery and equipment is sure to be upon a more keenly 
exacting basis. It is then that Layne's three great and 
fully proven features—Quality, Efficiency and Reliability, 
will reach new heights of appreciation. 


Building Turbine Pumps and Well Water Systems re- 
quires skill, patience, knowledge and experience. In all of 
these attributes, Layne leads the world. That leadership 
is today, and has long been many times greater than that 
of any competitor. Such a record cannot be discounted. 


Layne Turbine Pumps and Well Water Systems are 
built with the utmost precision and from the world's finest 
and most practical materials. They offer the highest in 
efficiency, longest years of life, lowest upkeep cost and 
the most reliable service. 


For illustrated literature, address Layne & Bowler, Inc. 
General Offices, Memphis 8, Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. * 
Vv * 


Layne-Atlantic Co., Norfolk, a. Layne-Central Co., Memphis, 
Tenn. * Layne-Northern Co., Mishawaka, Ind. * Layne-Louisiana 
Co., Lake Charles, La. * Louisiana Well Co., Monroe, La. * Layne- 
New York Co., New York City * Layne-Northwest Co., Milwaukee, 
Wis. * Layne-Ohio Co., Columbus, Ohio * Layne-Texas Co., Hous- 
ton, Texas * Layne-Western Co., Kansas City,Mo. * Layne-Western 
Co. of Minnesota, Minneapolis. Minn. * International Water Supply, 


Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
for Every Municipal and Industrial Need 
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A GOOD WAY 
TO KEEP GOOD MEN 


ON THE JOB! 





LADDERS 


Equipped with safety features that 
promote SAFETY and prevent ac- 
cidents before they happen! Type D 
Safety Ladders are built in single, 
two, and three sections. In all heavy 
industries, this special ladder has 
scores of uses. Made of second- 
growth hickory with rungs rein- 
forced by steel rods. Special auto- 
matic locks and safety shoes are 
standard equipment! 








i" 
+)‘ Type ‘'D’’ Duo-Safety Ladder 


<—— 


Write for 


NEW DESCRIPTIVE 
FOLDER D-9! 








DUO-SAFETY LADDER CORP. 


Makers of Highest Type Ladders 
for Industrial and Institutional Use 


OSHKOSH, WISCONSIN, U.S.A. 





on b te 
edit of 2 A ber at 7 
nol at 


Lists for the first time 

in a convenient dictionary 

500 war chemicals — explosives, modi- 

fying and addition agents, incendj- 

aries, toxic agents, etc., including important 

recent developments—giving their structural 

formulae, their uses for such purposes as initi- 

ators, propellants, boosters, deterrents, blasting 

or bursting charges, etc., and the precautions 
necessary in handling them. 


LISTED ALPHABETICALLY under their chemi- 
cal names and cross-referenced under trade, Ameri- 
can and foreign names and warfare symbols, 


You will find this a constantly useful reference for quickly 
finding essential information about war chemicals, 
seems Order your copies on the attached coupon? === 
The Macmillan Company, 60 Fifth Ave., New York 11, N. Y. 

Please fil] my order for capies of BEBIE: Manual of Explosives 


($2.50). ©) Please bill me [) Payment enclosed 


REE Asetdapioneewertis 








This merely means: Getting more work 


out of the machines you already have. 
P It's that simple. But it runs to 
, ak normous savings. 


e 
<< 2 1 
KLE Be TER. ONE POUND OF SERVIS 
A} b SPaat 


C2 


a o>, 
o MA AR RECORDER can and otten 
. 1 GOA, 1088 save more than HALF 
) 2) A TON OF MACHINERY! 
\ “2 

oe POINTS “54 It's. being done today, 
Fa not to save gold, but to 
save steel. Big war orders 

tell us that. 
Send for our folder— 

"A Busy Plant”’ 


THE SERVICE RECORDER CO. 
1375 Euclid Ave., Cleveland, O. 


The §ervis Recorder 
hee Time Clock fa Machinery 
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ANNOUNCING! 


Model 
O. M. P. A. 


for automatically 
assembling primer 
tubes. 


RECENT TESTS 
SUGGEST YOUR 
IMMEDIATE 
INVESTIGATION OF THIS AND OTHER 
EQUALLY ADVANCED APPROACHES TO 
IMPORTANT ORDNANCE PRODUCTION 

PROBLEMS. 


CONSOLIDATED 


PACKAGING MACHINERY CORP., 
BUFFALO —— NEW YORK 























ndicator 
whethet 


Federe! 


wr N 
Tell ~- Meet Them™- 





corr. 


propucts 
: E Dp E R A - a Providence 1,R.1 * 


PRECISION MEASURING INSTRUMENTS 

















FOR QUICK ACTION 































WHEELS 


<C 
—=S= 


@ Our wartime strategy of making wheels only 3” 
in diameter and under is approved and endorsed by 
WPB. We make a 24-hour-a-day job of it. All vitally 
needed wheels are shipped promptly. There is no 
let up. Our central location gives us a head start on 
deliveries. 


Custom Built Wheels, just the right wheels for your 
particular job, no matter how precise or difficult it is. 


The moment we have your grinding problem, it’s turned 
over to abrasive engineers who make up the wheels that do 
your job better and faster. 


Years of research and Specialized* experience are behind 
each Chicago Grinding Wheel. 


You can depend on prompt deliveries. GET IN TOUCH 
WITH US! 


TEST WHEEL —Tell 
us the kind of job 
and size wheel you 
need. We'll be glad 
to send one without 
charge. 






CHICAGO 
WHEEL & MFG. CO. 


1101 W. MONROE ST. DEPT. AO 


Send Catalog. Interested in 
[] Grinding Wheels [ Mounted Wheels 


“Half a century 
of specialization 
has rtm a 
our reputation N 

as the Small Name 
Wheel People of 

the Country. , 


[] Send Test Wheel. Size............. 
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HERE’S 
HELP 


when you need 


LABORATORY 
CHEMICALS ano EQUIPMENT 


@ This 72-page booklet should be in your files 
—where it is handy. It not only lists alpha- 
betically the hundreds of different chemicals 
Harshaw Scientific can supply, but also gives 


Fig. $28 — quantities and prices for each grade. And it 
oo , : describes some of the typical laboratory ap. 
eee rte paratus available through the 3 offices of 

Pend'g. Harshaw Scientific. 





Write or phone for your copy. It’s free. 


HARSHAW SCIENTIFIC 


1945 E. 97th STREET - CLEVELAND 6, OHIO 





STOCK ALSO CARRIED IN CINCINNATI AND DETROIT 











SHOP EQUIPMENT 


In the “Hallowell” line we have developed 1367 different ready- 

made work-bench combinations from which can be selected a type 

to meet almost any shop requirement. With this broad selection 

to choose from you can save time and money, too, by buying 

“Hallowell” instead of fussing around and building your own 
work-benches. Our Shop Equipment catalog will 
help you choose . . . send for a copy. 














Strong flanged and ribbed leg 
construction insure absolute 
rigidity without costly bolting 


Choice of five leg heights and widths to 
to floor. 


meet your particular requirements. 


Work-Benches can be furnished with Tops may be of smooth, lami- 
one, two or three drawers, with locks nated wood, Masonite or steel 


and keys. if advantageous. | NE RRR RE MRE I 
STANDARD PRESSED STEEL CO. aie mieeeeineh: mained 


apse =r BOK 6 2833 CHESTER AVENUE CLEVELAND 14, OHIO 
BOSTON © DETROIT © INDIANAPOLIS © CHICAGO © ST. LOUIS © SAN FRANCISCO 
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SMALL ARMS 


“mavionae | AMMUNITION 


DEFENSE PROGRAM 























Thousands of square feet of floor space, 
specially developed machinery, highly 
skilled workmen, unique engineering re- 
sources to produce in large quantities, 
expeditiously, to high quality standards. 


e@ SEAMLESS METAL BELLOWS 
e METAL STAMPINGS 

e SCREW MACHINE PRODUCTS 
e DRAWN METAL TUBING 


@ TEMPERATURE & PRESSURE 
REGULATORS 


@ PACKLESS VALVES 


The Fulton Sylphon Company 


KNOXVILLE, TENNESSEE 




















L 


_ SAVAGE 


MODEL 99 


NiPowerRiflef PIERCING AND PRIMING MACHINE 
/, For Caliber .45 Cartridge Cases 





One of our large family of Small Arms 
— Ammunition Machinery. This line is the 
a < <-> KN outgrowth of long experience in the develop- 

. ment of machinery for the mass production 
of bullets, cartridge cases, etc., and the 


perbly Designed ; handling of explosives. 
' While the equipment is used extensivel 
fo meet fA in U. S. Government Arsenals, the ies 


: | } A includes also various machinery adapted to 
A} Hunting Aeguirements. t! the manufacturing practices of England, 
The Savage Model 99 Hi-Power Rifle 


Canada and other foreign countries. 
has held a position of leadership among 


sportsmen for more than forty years. 
Modern refinements serve only to em- 
phasize the fundamental superiorities 
of its original streamlined design. Cham- 


bered for cartridges with power to spare Ji WATERBURY FARREL 


for effective performance on all North 
American big game, it is light in weight, ; FOUNDRY AND MACHINE COMPANY 
easy to carry, fast in action, and ex- 

‘Sendeeo nee tremely accurate. Catalog free on request. : Waterbury Connecticut, U.S.A. 











nL eee 


Savage A C tion, Utica, N.Y. , 
Savage = orporation iC SALES OFFICES: 
= (9: FF CHICAGO CLEVELAND NEWARK, N. J 
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The J?" 
Hy-Draulic 
_ SHAPER _ 
As Back in the Line = 


Ter 





War requirements withdrew all 
12” Hy-Draulic High-Speed Shap- 
ers during many months. Now , 
these machines are back in the 
line and deliveries can be quoted. 


EASY OPERATION — Exclusive Hy- 
Draulic features eliminate hand 


cranking and wrenches in setting ( 
ram stroke or position. Others | i 
give you, quickly, any cutting 

speed or feed whatever, in speci- | 


fied ranges. Duplicate main con- SHAPER-PLANERS 
trols, universal table, power down 


Ram Type 


feed and other features simplify | 
set-up and make operation easy. | 
SPEED — The 12” Hy-Draulic | 
Shaper is believed to be faster | 


than any other shaper on the | _, monens 


Shaper-Planers. PLANERS 


— 


SHAPERS 





| 





market. Investigate. Write for | ee 
Bulletin 1201. Ask also about Hy- | 
Draulic Planers, Slotters and | 


aarerm  R 
iz-Draulic ROCKFORD MACHINE TOOL CO. 


ROCKFORD, ILLINOIS, U.S. A. 








THE STANDARD PRODUCTS CO. 


ADMINISTRATIVE Orricess & RESEARCH LABORATORY 
505 Boulevard Bldg. 
DETROIT, MICHIGAN 


* 


PLANTS 


OHIO 
Port CLINTON — CLEVELAND 


MICHIGAN 
Marine City — St. CLair 


* 


Screw Machine Parts & Miscellaneous 
Automotive Parts 


Molded & Extruded 
Rubber & Synthetic Rubber 


Molded & Extruded Thermoplastics 


Compression & Transfer 
Molded Thermosetting Plastics 


* 


ON A. WARTIME BASIS 








ta, 


INDEX TO ARMY ORDNANCE 
Vol. XXV 
IS NOW AVAILABLE 


The Index to Army Onkrp- 
NANCE, Vol. XXV, with title 
page for binding, is now ready. 
It covers subjects beginning 
with the July-August 1943 issue 
(No. 139) to and including the 
November-December 1943 is- 
sue (No. 141), and is arranged 
alphabetically by subject and 
author. Copies may be obtained 
without cost (10-day delivery) 
upon application to 


THE ARMY ORDNANCE ASSOCIATION 


705 Mitts BuILDING WASHINGTON 6, D. C. 














DOING A JOB! 


in the 
No better figh ae , these 
°o built today than 


ting wea 


world are being 


developed by t 
Dept- 
ne CARCO is proud to be a part 0 

this history-making see 
MANUFACTURERS a 

OMBAT TANKS; LIGHTERS; FL! 

“a ies; Tractor 
Motor Coach Bodissc wines: 


rs; e ‘ 
Bette rorgings: Galvanizing 


he U. S. Army 


i Cars; 
— Yarders, 
Steel Fabrication, 


SSG | 


a," 


. ’ 

| Lon hr 

, ame ho MUO COs crueene v CeueT 
a oo ° \ ro 


Prat | : 
Reeve (© ARCO 


PACIFIC CAR & FOUNDRY C0. 


RENTON, WASHINGTON 
AND SEATTLE 
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OF COPPER STOPS 
— A WHEEL LOAD OF 


2000 Ibs. 


That is all the copper used 
in the magnet of a 


MAGDRAULIC ELECTRIC BRAKE 


No more is needed because of the 
unique lever which tremendously mul- 
tiplies the actuating force. On heavy 
mobile Army units, this brake gives 
equally satisfactory performance in 
desert sands and on arctic wastes. 


Write for Engineering Data 


EMPIRE ELECTRIC BRAKE COMPANY 


South 14th Street, Newark, New Jersey 


CLOSE TOLERANCE MACHINING 

’ GREAT COMPRESSIVE STRENGTH 
K— WERY HIGH TENSILE STRENGTH 
CHEMICAL AND HEAT RESISTANCE 
INHERENT SELF - LUBRICATING QUALITIES 


fomorrow's marketing strotegies, NNiNgs roduct ’ 
developments will tox engineering and design resource- . 5 7 4 
fulness to the limit Competition will be keener | 
tion will be, greoter, and profit margins proportionately a oe 
There's no time to lose in investigoting mo j 7 
erials, processe | 
. rid 
4 


Ss, equipments, etc 

MORGANITE corbon components offer exceptional od 
ventages in designing-in — molding and machining to 
ony size or shape, low frictional losses, high speed ond 
teed capacities — oll these plus the five vitol feotures 
tallied above 

Check your sketches ond blueprints now, see where 
MORGANITE will fit into the “up operating 
efficiencies , end step-down cos ts The MORGANITE 
designing ond engineering department is available for 
customer-colloboration, inquiries ore invite Morganite 
Brush Compony, inc, Long Islond City, New York 


MORGANITE 


CARBON SPECIALTIES 





IMMEDIATE 


SHIPMENT FROM STOCK Light 


bling, 


Write for Cat. 146-4! 


JAS HMATTHEWS € Co. 


3952 Forbes Street er Pittsburgh, Pa. 
ranch Plant 7 ‘ District Sa 


’ 4 f ries \ if ef 
7 ' bel 

BOSTON % : DETROIT HARTFORI 

NEWARK x ; 

SYRACUSE 


CLEVELANI BIRMINGHAM 





and Heavy Machine Work, with 


Complete Facilities for Erecting, Assem- 


Hand and Drop Forgings, Struc- 


tural and Mechanical Weldments, and 


Sheet Steel Stampings. 


Capacity Available in All Departments. 


Che 
BALMAR 


Corpora tion 


WOODBERRY, BALTIMORE, MARYLAND 











ARMY ORDNANCE Voi. XXV, N, 
2.14! 








ee 


U.S. TOOL COMPANY, INc. 


a id 





With this new 150-ton Hy- 
drOILic Straightening Press, 
your operator can select the 
exact pressure needed for 
each different operation with- 
out setting stroke or pressure 
limits (limits can be set if 
desired). A single lever gives 
him full control of both power 
and movement. 


DLSC2-150 is fully self-con- 
tained —engineered for 
safety! Working pres- 
sures range from 15 to 
150 tons. For complete 

details, call your Denison rep- 

resentative, or write us today. 


U. S. MULTI-MILLER 


Automatic Production Milling Machines now 
being used for the performance of many different 
milling operations on components for small arms, 
fuse parts for bombs, etc. 


U. S. MULTI-SLIDE 


These machines are being extensively used at 
the present time for the fabrication of Cal, .30 
and Cal. .50 Metallic Belt Links for holding 
Machine Gun Bullets, and also 20-mm. Metallic 
Belt Links for holding the shells for the 20-mm. 
Cannon. 


U. S. AUTOMATIC PRESS ROOM 
EQUIPMENT 
Automatic Feeds, Reels, and Straighteners for 


handling ribbon stock being fed into punch 
presses. The use of this type of equipment con- 


verts the punch press into an automatic machine. 


THE DENISON ENGINEERING COMPANY 
. 1172 DUBLIN ROAD, COLUMBUS, OHIO co 


Db) a ERO), " U. S. TOOL COMPANY, INC. 


EQUIPMENT APPLIED 
AMPERE (East Orange), N. J. 


_ASLOILLAcA 














Thousands of Bausch & 


BAUSCH & LOMB Lomb microscopes are serv- 
ing the armed forces in post 
hospitals, aboard ships, and 
in distant base hospitals at 


the fighting front. 





GHTNING 
OTECTION 


CTATIC CONTE OL 


LOADING PLANTS 
AMMUNITION MAGAZINES 
AVIATION BUILDINGS 
CHIMNEY—WATER TOWERS 
ARSENALS—STORAGE BUILDINGS 


and other government buildings 
exposed to lightning hazards 











WRITE FOR BULLETIN 
We have a specially prepared bulletin that gives complete 
data. Be sure to send for your copy at once. 


INDEPENDENT PROTECTION CO., INC. 


GOSHEN, INDIANA 
EASTERN AND SOUTHERN DIVISION OFFICES 


NEW YORK CITY 420 Lexington Avenue, Murray Hill 9-8897 
ALBANY, NEW YORK 11 North Pearl Street, 3-5851 


SOUTHERN AND WESTERN DIVISION OFFICES 


MINNEAPOLIS, MINN. 4000 Zenith Ave. So., Walnut 5660 


= BAUSCH &LOME 


ROCHESTER, N.Y. * ESTABLISHED 18 
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ARMOR 


AND OTHER 
HIGH GRADE 


CASTINGS 
ELECTRIC STEEL 


FOR 
ORDNANCE EQUIPMENT 





THE 
SYMINGTON-GOULD 


CORPORATION _ 
ROCHESTER 





Box 993 New York 














ch & 
serv: 
| post 
, and 
Is at 


WORLD’S RECORD PUMPS 
ULIC PRESS SERVICE 


i 
a? 
HT 






ZERO TO 1,500 G.P.M. 
6,500 TO 5,300 POUNDS P.S.I. 
ALL WITHOUT STUFFINGBOXES 

6,000 H.P. DRIVE 
DOUBLE CASE CENTRIFUGAL GIANTS by: 


BYRON JACKSON CO. 


Executive Offices: 


2150 EAST SLAUSON AVENUE, LOS ANGELES, CALIFORNIA 
Catablshed 1872 






















The new answer to shock-load prob 
lems and stepless speed-variation 
needs wherever rotary power is re- 





A FLUID 
MOTOR 


with 


FLOATING 
DRIVE 





quired! Unique “Floating Drive” 
eliminates _mechanically-linked or 
universal-type drive rods—end dis- 
tortion or breakage from sudden 
starts, stops and reversals. Other 
features; self-starting from any posi- 
tion, complete self-lubrication, 
standard bearings, any mounting ar- 
rangement. Get full details on 
HydrOILic Fluid Motors, 

— ~ 

= 3 . 


=e 4 
» 













) 


fa ~ yi 
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# Boat 
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WRITE FOR 
BULLETIN 
FM-200 






THE DENISON & ENGINEERING CO. 4 
1172 DUBLIN RD. Mm COLUMBUS 16, OHIO Sam 


DENISON *&‘ 


EQUIPMENT “ APPLIED NAY 


Sty aAnoilicr 2%. 
















STAMFORD ROLLING 
MILLS CO. 












BRASS BRONZE 














2 
COPPER R q, NICKEL SILVER 





STRIP AND COILS 










SPRINGDALE CONNECTICUT 
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Che 
DEFIANCE AUTOMATIC 
SCREW CO. 


Producing Ammunition 
_ Special Parts and Assemblies of | 


| ALUMINUM 
BRASS 
CARBON & ALLOY STEELS 
STAINLESS STEEL 


We 


SALES OFFICE 
2842 W. Grand Bivd. 
DETROIT, MICHIGAN 











The Most Important 


"BOOK 


<< oe ae ee BES is 
SURFACE SPEEDS PER MINUTE 
PUETICHEDIEDEEDE 100|110/:20h40h6o}180 PROPER EMRR Tree 
4 TIEPaLEDT] GENERAL TANTUNG CUTTING RANGE General Carbide Cutting Range 
TANTUNG CAST ALLOY TOOLS”FILL THE GAP’ BETWEEN 
HIGH-SPEED STEEL AND CARBIDE CUTTING TOOLS 


a 2 " : kang 
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rr 


ALL N® 000's FEATURES FIT INTO Topays 
——“ 
LIGHT MILLING REQUIREMENTS 


EASY AND QUICK séT.yp 


Ask for complete details on 
No. 000 Plain Milling Machine 


BROWN & SHARPE MFG. CO. 
Providence, R. |. 


BROWN & SHARPE 





SPECIAL EQUIPMENT 
for 
MANUFACTURE OF AMMUNITION 


CRO 


PETERS ENGINEERING COMPANY 
PHILADELPHIA, PA. 











THE HARVEY METAL CORPORATION 


Engineers and Manufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 
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1k 
Zz a CREW MACHINE 


rs TEE L* PRODUCTS 
4 A § Tl N G ; Accurate Workmanship 


Prompt Deliveries 











RAILROAD 
MARINE 4 From a Modern, Fireproof Plant a Complete 


line of Brown & Sharpe, National-Acme. 


. INDUSTRIAL aa Davenport and Gridley Automatic Machines 


ELECTRIC FUSES 
Ware “Hi-Lag” Renewal 
Automobile & Radio Glass 


Established Over 35 Years 


GENERAL STEEL CASTINGS 


EDDYSTONE, PA. GRANITE CITY, ILL. WARE BROTHERS 


MADISON, ILL. 4400-4500 W. Lake St. 
CHICAGO, ILL. 
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THE COULTER & McKENZIE ' 


MACHINE COMPANY 1 yopAnl Kitchen Machina \ 


: jlitary 
. ower in m 4 
are replacing a earships and Mer 


. : 
and depot 3 ding wat 

YJ : —z , — Marine galleys; fee commis- 

| 

| 

| 

| 

} 

| 

[ 





workers in defense industry, oe A 
saries}; conserving 

civilian kitchens 9": 

A to help make U. »- 


TURING CO. 
OBART MANUFAC 
THE # TROY, 0 








HI0 











Universal Coiler for Large Springs 
Machinery for the Manufacture of Auto, Truck 
and Railway Springs 
Cartridge and Shell Machinery 


Special Single Purpose Automatic and Semiauto- 
matic Machinery 


771 Water Street 
BRIDGEPORT, CONNECTICUT 
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ATLAS 


Industrial Explosives 
e 


Zapon 
Industrial Finishes 


Zapon 
Coated Fabrics 


Darco 
Activated Carbons 


e 
Industrial Chemicals 


« 
eMIC4 
Was ek 
ai 


\ POWDER COMPANY 


“4 ATLAS 
SOO LZ7 
Wilmington 99, Delaware 


ant! LS 
ts L NY 








Precision 
@lretetteres 


JSeleryevetsets 


NATIONAL PYEUMATIO C0. 


Graybar Building Crane 0-1) ae 


| 


M‘CORD 


RADIATOR & MFG. Co. 


* * * 
* 


WE ARE NOW 100% IN WAR WORK 


Our efforts are concentrated largely in the 
designing and developing of impor- 
tant equipment for the armed forces 

and its subsequent production. 


Included in our production isa large volume 
‘of our regular lines of Radiators, Gaskets, 
Lubricators, etc., for the Army, the Navy 
and civilian use essential to the war effort. 


MSCORD RADIATOR & MFG. CO. 


General Offices, Engineering and Laboratories 
DETROIT, MICHIGAN 








BLACK~MAGIC 


Permanent blacking in 
“ONE BATH” 


An accepted finish for small arms, 
steel ammunition, fuze parts, Ord- 
nance, Chemical Warfare, Navy, 
Quartermaster Depot, Air Corps, 
Marine Corps and other depart- 
ments. 


vo\d ish : , 
375,000 machine-gun magazines 
without a single rejection is the record of one manu- 
facturer using Black-Magic. 


BLACK-MAGIC processes for all steels (except stain- 
less), copper, bronze, zinc, and iron. 


WITCH DIP, a wax-base rust-resistant finish applica- 
tion for steel and iron. 


“SILCO”—a new one-coat finish sprayed and baked 
at 350° F. A positive rust- and abrasion-resistant coat- 
ing for steel and iron. 


Write for portfolio of complete information. 


MITCHELL-BRADFORD CHEMICAL CO. 


BRIDGEPORT, CONN. 
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Warp La FRANCE MAKERS OF 


Fine Protective 
PAINTS 


FOR 


GOVERNMENTAL 


AND 


T is with a great deal of pride that we are ( | ] | | | A N lJ S - 
producing Tank Recovery Trucks for our 
Armed Forces. And we are confident that 


our many years of truck building experience THE GLIDDEN COMPANY 


will render dependable and valuable service 
NATIONAL HEADQUARTERS + CLEVELAND, OHIO 





in these crucial times. 











Wilt F T C GLIDDEN PRODUCTS CARRY THE “TIME-TESTED” 
ARD LA FRANCE LRucKk Corp. MARK OF QUALITY 
ELMIRA, NEW YORK 














BETTER STEEL CASTINGS 
DEMAND BETTER STEEL MAKING 


The high regard Strong Steel Castings are win- 
ning on important defense work reflects Strong’s 
skill as steel makers as well as steel casters. It 
will pay you to know the Strong way. 


TAYLOR-WHARTON IRON & STEEL COMPANY 


HIGH BRIDGE, N. J. & EASTON, PA. 


“, 
ae ——— 
TENSILE STRENGTH ° FLONGATION 


STRONG STEEL FOUNDRY COMPANY, BUFFALO, N. Y. 
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Unpacked al Reverlle 
“IN SERVICE 
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EY factors of national defense are our 


K mining, manufacturing, and trans- 


portation industries. These great 











industries and their management are served 


by the specialized products of the Thomas 





A. Edison Industries in a wide range of ap- 


lication tial t ti 2 
A YPS kitchen could be installed that quickly! . sons esgential to national preparedness. 
—And when YPS kitchens are on the market 


again, they will meet the current requirements 
for quality of product and speed of installation. 9 
A YPS kitchen will be worth waiting for! 
° 
YOUNGSTOWN PRESSED STEEL lonas Q Lavon 


DIVISION INCORPORATED 


Mullins Manufacturing Corp. West Orange New Jersey 
WARREN, OHIO 


























CONTAINER 
CORPORATION 
OF AMERICA 


PAPERBOARD 


CORRUGATED AND 


AIR POWER 


SOLID FIBRE 


pe a regulating valves, easily adjustable to the needs of 
each job, can help get the most out of the air power now avail- 
SHIPPING CONTAINERS able. Many operations on arbor presses, air chucks, riveters, and 
other pneumatic machinery can be handled better at much 
less than full line pressure. 

Exclusive piston type design of Hannifin Pressure Regulating 
FOLDING CART ONS Valvesis simple and dependable, for long life with least mainte- 
nance. Control of working pressures is sensitive and accurate, 
with quick adjustment over the entire working range from 150 
lbs. down, to deliver any reduced pressure needed. 

Three standard sizes—*<, 4, 34 inch, for use on initial com- 
pressed air pressures up to 150 lbs. Furnished complete with 


CHICAGO, ILLINOIS AND pressure gauge. Write for Bulletin 56. 
HANNIFIN MANUFACTURING COMPANY 
21 OTHER STRATEGICALLY 621-631 South Kolmar Avenue Chicago, Ulinois 


LOCATED CITIES HANNIFIN 


PRESSURE REGULATING VALVES 
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Zz 
RELAYS, SWITCH MECHANISMS 


Small Electrical Sub-Assemblies 


Long recognized in our own field for 
precision manufacture of domestic 
heating controls, we now have avail- 
able facilities and trained workers 
for the production of war items of 
similar characteristics. Competent, 
long-experienced engineering and 
supervisory personnel are ready to 
take up planning and production on 
relays, solenoids, or other small parts 
on a subcontract basis. Your inquiry 
will receive immediate attention. 


PERFEX CORPORATION 


500 W. Oklahoma Ave., Milwaukee, Wis. 





















® Uniformity in rifle boring determines, in large part, 

the number of accurate hits registered. For precisely 

the same reason, CLE-FORGE HIGH SPEED DRILLS 

are pooguces uniformly—so that they will PERFORM 
oO 


uniformly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
Precision, will understand and appreciate this quality. 


Geet SEAN ER 
COMPANY 
1242 EAST 49° STREET 
CLEVELAND 


° VRROE MARE RES UB PAT OFF AnD FOREREN COUNTIES 





GATE GUARDS ARE 


HUMAN 


DOUBLE THEIR > ii 
[ 


i 
e a 
ow 5 
‘ 


EFFICIENCY WITH =) ee 
PEREY TURNSTILES | 


Gate Guards are suhject : 
to fatigue, uneven efficiency and sometimes negligence— 
they’re only human. But—when reinforced with Perey 
Automatic Turnstile Systems their efficiency is doubled. 
They can devote full attention to inspection both on en- 
trance and exit. Undesirables are prevented from coming 
in and expensive tools are prevented from being taken out. 

CONTROLLED SPEED permits the easy flow of em- 
ployees through the turnstiles as fast as they can walk— 
or stops instantly on emergency. The guard’s authority is 
backed up by this subtle combination of psychological 
and physical influences compelling better behavior. 


Perey Systems are standard equipment in our Arsenals, 
Navy Yards, Shipyards, Aircraft Plants, War Plants. 


War Plant Gate Protection involves technical problems 
that must be solved correctly, Perey Engineers will help 
you design a system that will best fulfill your desired 
function. Write for booklet. 








PEREY TURNSTILE CD. WAR PLANT DIVISION 101 PARK AVE., NEW YORK, N.Y 

















HIGH SPEED 
AUTOMATIC 
PRECISION 


manufacturing 


High-speed automatic milling 
and drilling equipment. Many 
years’ experience in casting and 
machining gas-tight aluminum 
and brass parts to 1/10,000” 
tolerances. Ample production 
capacity. Skilled mechanics. 
Well-established, soundly 
financed company participat- 
ing in manufacture for Nat- 
ional Defense. 


ROBERTSHAW 


THERMOSTAT COMPANY 
Youngwood, Pa. 
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KELSEY-HAYES 
WHEEL COMPANY 


Heavy and Light Steel Stampings, Ammunition 
Components, Airplane Engine Cylinder Sleeves, 
Oxygen Tanks, Machine Guns, Wheels, Brakes, 
Hubs and Brake Drums for Trucks, Passenger 
Cars, and Artillery Vehicles. 


This list of products indicates the range of our 
manufacturing experience, which, with production 
facilities in relatively invulnerable locations, are 
available for further National Defense Assignments. 


KELSEY-HAYES WHEEL COMPANY 


Detroit Michigan 








athe Will and Copor 
TO SERVE 


GLOBE has served the Government 
and industry for over forty years. 


Ordnance Products e Metal Stampings 
Mouldings e Grilles All Types e Tumb- 
ling & Burnishing Barrels e Sprinkler 
Accessories @ Steel Boxes @ Oil Heaters 


THE GLOBE MACHINE & STAMPING CO. 
1250 W. 76 St. CLEVELAND, OHIO 


HUNDREDS OF BUCKEYE TRAILBUILDERS 
AND POWER CONTROL UNITS ARE 
“DIGGING IN” FOR THE U. S. ARMY 


UCKEYE Cable Controlled Bulldozers and Trail. 

builders dig their own way in and roll the dirt 
ahead. Bigger loads, less strain on the tractor, easy 
operation, perfect balance, rugged construction, light. 
ning-fast action . . . these are a few of the features 
that have made hundreds of Buckeye units the choice 
of the Army and of contractors working on defense 
projects. Ask for complete information. 


BUCKEYE TRACTION DITCHER CO. 
Findlay bd Ohio 


uit fy) 


R-B FINEGRADERS «+ 
ROAD WIDENERS © SPREADERS * 


TRACTOR EQUIPMENT «© TRENCHERS 
CONVERTIBLE SHOVE\S 





ANCHOR 
PACKING 
COMPANY 


PHILADELPHIA, PENNSYLVANIA 


REG US PAT OFF 


Manufacturers and Distributors 
of 
METAL AND FIBROUS PACKINGS 


are proud to be serving the Nation 
in its Defense Program. 


BRANCHES 
In all Industrial Centers 




















lo, 
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PRECISION OPTICAL 
MACHINERY 





i SHORT RADIUS 
AUTOMATIC POLISHING MACHINES 


@1,2,3 & 4 SPINDLE 
AUTOMATIC POLISHING MACHINES 
Capacity up to 16” Laps. 
@ OPTICAL GRINDING MACHINES 


@ CONTRACTORS for 
FINE-GRINDING CERAMIC PARTS 


BAILY VIBRATOR CO. 


1539 WOOD STREET PHILADELPHIA, PA. 





















UNIQUE SPECIALTIES 


INC. 
kok ok 


MANUFACTURERS OF 
ARTILLERY FUZE PARTS 


* 


SCREW MACHINE WORK 
(ALL METALS) 


* 


PRECISION MACHINE WORK 
(TOOLS, DIES, JIGS, FIXTURES) 


* 


GENERAL OFFICES 
521 sth AVE. 
N. 3.4. 










































This Simple Pump Produces 
Vacuum Without Pubsation. 
Nash Vacuum Pumps are preferred equipment on 
installations where non-pulsating vacuum is required, 
such as altitude testing chambers, for both pilots and 
plane equipment. 

Nash Vacuum Pumps have but one moving part, a 
rotor cast in one piece, and revolving without metal- 
lic contact. There are no valves, no pistons or sliding 


vanes, no internal parts requiring wear adjustment 
or lubrication. 


NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S.A. 











GILBARCO 
COOLANT PUMPS 


re (J of-y alot: 10) (<a 
durable gas 













@ One of a complete line of pumps ; = 
for all machining operations. “ 


= 





ome we) ” 


@ Built for twenty-four hours a day 
service. 





e@Instantaneous coolant delivery, | 
self-priming, never becomes air- 
bound. 


@ Does not build up pressure at 
slow speeds. 


) 
Aho) 
S| — as 


MODEL CF 
Flanged Mounted 







@ Positive mechanical seal, ball 
bearings throughout — unharmed 
by running dry. 






@ Built by one of the country’s larg- 
est pump manufacturers. 








Write or wire for literature, prices 
and deliveries. 











GILBERT & BARKER MFG. CO. 


WEST SPRINGFIELD, MASS. 
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DENVER 6.2 
TURRET LATHES 


Designed for the following 
operations on the 105-mm. 
and 155-mm. Shells 


1. Bore Nose, Face and 
Chamfer Nose 


2. Turn and Form Band 
Groove and Face the 
Base 


3. Turn and Form the Band 
after Pressing on Band 


4. Blend the Nose 


5. Correct the Weight or 
Hospital Use 


CONTRACTORS —— DENVER,COLO.-— MANUFACTURERS 











Facts You Should KNOW About 


INFRAY 


CAMOUFLAGE PAINT 


Arco INFRAY is a new infra-red 
reflecting camouflage paint meet- 
ing Army and Navy specifications. 


Arco INFRAY offers protective 
concealment from the infra-red 
cameras of enemy aérial recon- 
naissance because, like nature’s 
foliage, it reflects infra-red rays. 


Arco INFRAY provides some of 

the heat-reflecting advantages 
usually associated with white, alu- 
minum, and other high-visibility 
colors. 


Send for descriptive literature and 
full details on this war-time de- 
velopment of Arco research. 


The Arco Company 
Cleveland, Ohio Los Angeles, Calif. 


RESEARCH 
LABORATORIES 











FOR THE NATION’S WELFARE 
CARBON AND ALLOY STEELS 
OPEN HEARTH AND ELECTRIC FURNACE 


HANDBOOK OF SPECIAL STEELS 
A comprehensive, 128-page book on the 
properties, uses and best methods of handling, 
treatment, etc. of tool, stainless and other 
alloy steels. Conveniently pocket-sized. A 
request on your letterhead will bring this 
informative, helpful data—without obligation. 


ALLEGHENY LUDLUM STEEL CORPORATION 


GENERAL OFFICES: BRACKENRIDGE, PENNSYLVANIA 
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HYPOID GEARS 


For Many Yeda 
Detroit Bevel Gear 
Has Been a Leader 
n The Manufacture — 
of Hypoid Gears 


ALL TYPES 
in All Materials bis od 
In Sizes Ranging 5 from 5/16" to 16" 


DETROIT BEVEL GEAR CO. 


8130 JOS. CAMPAU « DETROIT, MICH. 


Makers of Zuality Gears for 50 Years 


THE ELLIPTOID 
TOOTH FORM 


timinates End Bearing — Solves Difficult 
licraft, Military & Naval Gear Problems 





END bearing—load concentration of gear teeth at 
me end—is a source of gear noise and failure. Gear 
teeth given the Elliptoid Tooth Form on the Red Ring 
totary Gear Shaving Machine avoid end bearing. The 
Elliptoid tooth is thicker at the center or wherever it is 
lsired to locate bearing. Machining this tooth is auto- 
uatic—a patented optional part of the shaving opera- 
tion—adds nothing to the very low cost of shaving. 


‘naller, less costly Elliptoid gears will stand up better 
under the same loading. 
Elliptoid teeth have ex- 
tended service life as much 
as 400 per cent. | 


* * * * * * * 


WRITE FOR DESCRIPTIVE BULLETIN 


NATIONAL BROACH & 
AND MACHINE co. | 


RED RING PRO 
5600 ST. JEAN-DE TROIT MICH 








PRODUCTS 


Helical Gears 
Steelflex Couplings 
Speed Reducers 
Motoreducers 
Marine Drives 
Heavy Drives 
Steel Castings 
Contract Welding 
Contract Machine Work 


The Falk Corporation 
MILWAUKEE, WISCONSIN 
Offices in all Principal Cities 





HARRISBURG 


for 
AERIAL BOMBS 


Seamless Plate-Made 


STEEL CYLINDERS 
Chrome-Molybdenum and \ 
Manganese for ‘ 


high and medium pressure 


DROP FORGINGS 


of all descriptions 


All Products are made from 
Harrisburg’s own Alloy and 
Carbon Steels. 
HARRISBURG STEEL CORPORATION 
HARRISBURG TY) PENNSYLVANIA * 
4 
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WARE 


MAXIMUM HANDLING 
Efficiency 


a” airtel aA 





with the 


FORK TRUCK- 
“TRACKLESS TRAIN” SYSTEM 


The ability to move a large volume of materials faster, 
and with the greatest efficiency are two important reasons 
for the rapid rise in popularity of the Fork Truck “Trackless 
Train” system. 

In the system, the Fork Truck performs the handling and 
stacking operations, while the “Trackless Train” performs 
the transporting job. The correlation of the two results 
in a smooth, efficient, and economical handling program. 
For detailed information, request Bulletin 230. 


MERCURY MANUFACTURING COMPANY 
4132 South Halsted Street Chicago, Illinois 


Ws ERCURY a: ae 





Established 1903 


BURGESS-NORTON MFG. CO. 
GENEVA, ILL. 


An Approved Source for 
TANK TRACK BODIES 
Since December 1939 
ALSO 


PISTON PINS for TRUCK 
TRACTOR, DIESEL, AVIATION 
& MARINE ENGINE PRODUCTION 

















day. 





ROLLED ax 
WELDED 
PRODUCTS 


by newer methods 


Manufacturers seeking new ideas, 
modern design, and newer and more 
efficient methods for their rolled and 
welded products should consult with 
the Cleveland Welding Company. 
Young enough to be constantly on the 
alert for ways of improving their 
methods, this firm is old enough to 
warrant your confidence. Write to- 


CLEVELAND WELDING Co. 


West 117th Street at Berea Road, Cleveland, Ohio 


rai 












GEARS THAT 
IN OPERATION! 


The pumping gears in ROPER “hy- 
draulically balanced” PUMPS have 
hollow shafts so that internal pres- 
sure is equalized at all points. These 
gears, entirely separate from the 
drive shaft, are connected only by a 
sliding joint which permits them to 
actually “float” in operation. This 
sliding joint plus a special collar on 
shaft absorbs shock or end thrust. 
Big savings in time and money be- 
cause “hydraulically balanced” 
pumps are more efficient, last longer 
and permit periodic inspection of 
internal parts without disturbing 
piping or power unit, 






GEO. D. ROPER CORP., ROCKFORD, ILl. 









Replaceable Bearings 


The 4 large bearings (two on 
each tied te ROPER PUMPS 
are designed and constructed to 
withstand severe operating abuses 
and adequately handle peak 
loads. These flanged high lead 
Bronze bearings also act as weat- 
plates to protect face and back 
plate from wear. Can be te 
placed easily and inexpensively. 


Write For Catalog No.753 


‘nm ROPES 


Rotary’ Pumps 
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NATIONAL 
FIREWORKS, INC. 


WEST HANOVER, MASSACHUSETTS 


ASSEMBLERS and LOADERS of AMMUNITION 


Ww 


Awarded 
ARMY-NAVY “E” PENNANT 


With TWO Stars 
December 31, 1942 














SPECIALISTS IN METAL FABRICATION AND HEAT TREATMENT SINCE 187° 


POISON MUSHROOMS 






Each mushroom means a bullet that did not hit 
an American fighter. Each mushroom enables our 
forces to fight closer in . . . to hit with more 
deadly accuracy . . . to wipe out resistance faster 
and more completely. 


This is the armor plate we have been making 
for aircraft, tanks and guns since 1939. And every 
minute of every production hour at our plant is 
swelling the flow of armor protection for the grow- 
ing American fighting forces on the battlefronts. 


Van Dorn 


IRON WORKS COMPANY 


CLEVELAND 4, OHIO 


THE 














FIDELITY QUILL WINDER ...Taper Winding 


of wire for wire cloth weaving 
FIDELITY Quill Winder, for accurate high speed wind- 
ing of wire . . . six packages of uniformly even lay and 
taper at one time, speeds wire cloth weaving. 

Taper is automatically governed . . . traverse is re- 
versed and successively shortened in same operation. Slow 
acceleration prevents wire stretch and breakage. Hy- 
draulic control, individual motor drive, tension control 
on feeder, automatic stop motion and yardage meter. 

Winds from spools or brake-controlled reels. 

Write for Bulletin 


FIDELITY MACHINE COMPANY 


3908-18 Frankford Avenue, Philadelphia 24, Pa. 











WAR FRONTS 











* &£ & & = the constantly 


increasing number of men on the different 


fronts, it is necessary for us to steadily in 
crease our production and to make sure our 
men are NEVER in need of supplies of any 
kind 

Our Government has entered into contracts 
with American industry to pay for the labor 
and material to produce munitions of war 
It is our privilege to help pay for these 
munitions through the best investment in 
the world- 

INTERNATIONAL BUSINESS MACHINES CORPORATION 
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Tite flex 


eeu ame Orr 


RADIO SHIELDED 
IGNITION HARNESSES 


RADIO SHIELDING 
CONDUIT AND ACCESSORIES 


All Metal Pressure Tubing 
For Fuel and Oil Lines 


TITEFLEX METAL HOsE Co. 
500 Frelinghuysen Ave. Newark, N. J. 











ArmaSteel 


A east ferrous metal 





MACHINE GUN SUPPORT BARREL 


Weight of 4-inch steel tubing, 20.0 pounds; 
rough ArmaSteel casting, 6.0 pounds; 
machined casting, 4.5 pounds. Reduction in 
man-hours in machining, 45 to 50 per cent. 


Saginaw Malleable Iron Division 


General Motors Corporation Saginaw, Michigan ‘ 


CAST FOR A LEADING ROLE IN ARMAMENT 





Wa: , ea mF 
KOEHRING POWER ~— built into the shovel from engine to 


clutches, gears, and crowd—power that flows without loss or interrup- 
tion to the digging dipper—is the “stuff” that counts to maintain high 
speed maximum production on day and night working schedules, 


KOEHRING STRENGTH ~— built into the shovel to “take” the 


power—strength without a weak link—Heavy-Duty construction—from 
crawlers to dipper—is the quality required for high speed digging in 
all types of material. Dirt or rock, Koehring strength is digging strength. 


KOEHRING COMPANY - MILWAUKEE, WISCONSIN 





Heavy Duty Construction Equipment 
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MANUFACTURERS—ALL TYPES STAYBOLTS 
For 
LOCOMOTIVE—STATIONARY & MARINE BOILERS 
Standard with 
WAR DEPARTMENT—CORPS OF ENGINEERS FOR YEARS 


oO 
ae 


HIGH GRADE SMALL FORGINGS 
of 
IRON—STEEL OR BRASS 


FLANNERY BOLT COMPANY 
Bridgeville, Pa. 
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A R MO R P L A T E 
For Every Aircraft Application 


Our 80 years experience in processing and fabricating steel to 
resist bandits, bullets and fire is now turned to the war-production 
of armor plate. Today, Diebold suppiies many types of war 
machines with vital protection—protection that meets the require- 
ments of the United States Government. 


QDIEBOLD@ 


cen ed toa tite, DUEBOLD SAFE & LOCK CO. CANTON, OHIO | Safes. 


Vault Doors 











No laboratory can 
check uniformity of Quality 
in Slide Fasteners 


There’s a strange fact about slide fasteners 
—that makes them different from almost 
every other mechanical product. 

And that is that no testing machine has yet 
been found that will duplicate the kind of 
stresses and strains, use and abuse, tempera- 
ture and moisture extremes that slide fast- 
eners must undergo successfully to meet the 
everyday conditions of Army and Navy use. 

The only real measure of dependability in 
a Slide fastener is how it works...on actual 
garments as well as on other important 
equipage used by millions of people. On this 
score, we refer to the owners and operators 
of more than 500 million Talon* fasteners 
now in everyday use. #Reg. U.S. Pat. Of. 


TALON, INC., MEADVILLE, PENNSYLVANIA 

















Springs... 
s Hetoadd Doleae 


@ In the course of a year, millions of springs leave 
our plant. They vary in size, design, and material, 
but have one thing in common—they answer many 
manufacturers’ problems. 

With the National Defense program demanding 
springs of all types made to precision tolerances— 
on a production basis, John Evans’ Sons is ready to 
meet your spring problem with technically trained 
men and testing equipment which will parallel 
operating conditions. 

Why not place your current spring problem in our 


JOHN 


EVANS’ 


™ SONS, Ine. 
ey > 506 North 13th Street 
Philadelphia, Pa. 
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AMPCO METAL — rough and ma- 
chined sand and centrifugal castings, 
forgings, rolled stock. 


CENTRIFUGAL CASTINGS — from 
one pound to two tons each, in either 
Ampco Metal or Aluminum Bronze. 


COPPER BASE ALLOYS — produced 


to individual specifications. 
AMPCOLOY ~— a perfected, heat-treat- 


able aluminum bronze. 


AMPCO BERYLLIUM COPPER AND 
OTHER SPECIAL AMPCO ALLOYS 
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The Bossert Company, Inc. 


Utica, N. Y. 


* 


METAL STAMPINGS 


DEEP DRAWING 
HEAVY AND LIGHT 


WELDING 


. 


ASSEMBLING 


. 


Established 1896 














We are making a 
record of casting 
dependability for 
critical ordnance 
materiel. 

Castings may be the 
answer to your raw 
material bottleneck. 


LEHIGH FOUNDRIES, Inc. 


MAIN OFFICE ° : EASTON, PA. 


Vor. XXV, No, 14 
——$____i4! 





For over 16 years Ross has concentrated its efforts j 

the production of one product . . . air control valyes : 
for use in controlling the action of machinery ma 
equipment operated by compressed air. 


Today Ross Air Control Valves are helping to speed 
production of rifles, machine guns, anti-aircraft pat 
bombs, cartridges, shells, tanks, trucks, tires, aircraft. 
and in controlling various devices on board fighti ‘ 
ships and airplane carriers. ~ 


Regardless of your location, there js g 
Ross representative close by who js 
eager to help you keep your air actuated 
equipment operating at top efficiency 

. with one purpose uppermost in 
mind... shortening as much as possible 
this war and the road to VICTORY: 


AIR HORSEPOWER 
* A SIZE AND TYPE FOR EVERY OPERATION x 


i i “le, 6 


HAND FOOT SOLENOID MECHANICAL PILOT ALL AIR 
CONTROL CONTROL CONTROL 


CONTROL CONTROL CONTROL 


Operating VALVE CO. 


6482 EPWORTH BLVD - DETROIT, MICH 





FILM, PAPER 


AND 
CHEMICALS 


for all Photographic 
Processes including 








* AERIAL 








* X-RAY 

* PORTRAIT 

* COMMERCIAL 

* GRAPHIC ARTS 

* MOTION PICTURES 





EASTMAN KODAK COMPANY 


ROCHESTER, N. Y. 
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CARBON and ALLOY STEELS 
of every description 


Bessemer, Open Hearth and 
Electric Furnace Grades 


SHAPES, PLATES, BARS, SHEETS, GAL- 
VANIZED ROOFING & SIDING, CONCRETE 
REINFORCING BARS, TIN PLATE, BLACK 
SHEETS, MANUFACTURING TERNES 


CARNEGIE-ILLINOIS STEEL CORPORATION 
x Pittsburgh and Chicago 








STATES ST#Eu 


< 


UNIT E-D 











Now serving the 


U. S. ARMY 
U. S. NAVY 
U. S. AIR FORCES 


Peacetime manufacturers of M-H 
automatic controls and control sys- 
tems for heating, ventilating, and air- 
conditioning, as well as Brown Instru- 
ments for industry. 


MINNEAPOLIS 
HONEY WELL 
REGULATOR 

















COMPANY 


ESTABLISHED IN 1885 
OFFICES IN ALL PRINCIPAL CITIES 
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Zs 
WASHERS 


and 


IRONERS 








PRIME CONTRACTORS TO 
U. S. ARMY 




















HURLEY 
MACHINE 


DIVISION 
of 


Electric Household Utilities Corp. 
Chicago, Illinois 
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HERCULES 


—one of the largest manu- 
\o8 facturers specializing in the 
\ design and construction of 
high-speed, heavy-duty Gaso- 
line and Diesel Engines. 
Standard Engines and Power Units from 
4 to 200 horsepower. 


HERCULES MOTORS CORPORATION 
CANTON, OHIO $8 U.S.A. 
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TIRE EQUIPMENT 


A complete line of Multiple Spindle Screw Machines 


to 2%" Capacity Also a complete line of Chuckers ... 


SERVICE TIRE GAUGES Four, Six and Eight Spindles up to 10%" Capacity 
NEW BRITAIN-GRIDLEY 


MACHINE DIVISION THE NEW BRITAIN MACHINE CO 


G. M. Co Manufacturing Co., Inc. NEW BRITAIN, CONNECTICUT 
Long Island City, N. Y. 
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“To Arm 


_America 


. ieee Symbol of Quality 


DELCO-REMY BUILDS 


Aluminum and magnesium castings The constant improvement of Shell fuels and lubri- 


and machined parts for aircraft : cad 
engines . . . generators, regulators and cants is the never ending task of Shell Scientists 


cranking motors for Diesel- and gaso- Shell's great research organization has contributed 


line-powered trucks, tractors, tanks / 
and torpedo boats . military air- much to the successful prosecution of the war and 


craft generators... shielded electrical to a better way of living. 


equipment for radio-eq uipped Army No matter how difficult the problem or how rigid 
vehicles . . . blackout switches and 
instrument panel controls . . . storage the requirements, you can always depend on Shell 


batteries, cranking motors, od 
hil Gel WA types “ul sien ea SHELL OIL COMPANY, INCORPORATED 
Oil is ammunition—Use it wisely 
» Delco-Remy . 


DIVISION, GENERAL MOTORS CORPORATION 
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Man UFACTURERS 


of ordnance materi- 






als and chemicals for 


the United States 







Army and Navy. 
PEMCO CORPORATION 


~z 5601 Eastern Avenue *¢ 
BALTIMORE, MARYLAND, U. S.A. 












WAR PRODUCTS OF 


CHRYSLER 
CORPORATION 


Tanks + Tank Engines + Navy Anti-Aircraft Guns «+ 
Army Anti-Aircraft Guns * Bomber Fuselage Sections 
* Bomber Wings * Bomb Racks * Bomb Shackles - 
Fighter Landing Gears * Aluminum Alloy Forgings 
+ Aluminum Alloy Costings + High Powered Aircraft 
Engines + Cycleweld Cement +» Wide Variety of 
Ammunition + Anti-Tank Vehicles * Command Recon- 
naissance Cars * Troop and Cargo Motor Transports 
« Ambulances * Weapons Carriers + Gyro-Compasses * 
Navy Pontoons + Marine Tractors * Harbor Tugs 
* Marine and Industrial Engines * Smoke Screen 
Generators + Air Raid Sirens and Fire Fighting Equip- 
ment * Powdered Metal Parts * Cantonment Furnaces 
* Tent Heaters + Refrigeration Compressors + Field 
Kitchens * and Other Important War Equipment. 


BACK THE ATTACK... WITH WAR BONDS 


7 





































in every industry 





Before the war our products were com- 
ponent parts of many mechanical and elec- 
trical mechanisms used in the peacetime 
pursuits of our people—in their industries 


as well as in their homes. ‘ 


Now our spring washers, retaining cings, 
drop forgings—both rough and machined— 
our resistors and rheostats, and our equip- 
ment for vehicles are integral parts of many 


engines of war. 








The National Lock Washer Co. 


40 Hermon Street, Newark, New Jersey 




















Peacetime Maker of the 
Hoover Electric Cleaner 
Now working 24 hours 
a day on war production 


THE HOOVER COMPANY 
North Canton, Ohio 


IN WAR AS IN PEACE— 






Products we make are used 
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Weapons of WAR and REFRIGERATION 


» +» VILTER’S. . 
* aieaie ste 


* We're glad to cooperate fully and enthusiastically 


in our country’s “Triple-quick” Wartime Pro- 
duction job. . . . Lending our engineering skill, 
knowledge, and facilities to the double task of 
building weapons of war, and Refrigeration and 
Air Conditioning Equipment for use of Armed 


Forces and Wartime Industries. 


Vilter Products in War Use: 


Ordnance Equipment 

Vilter Refrigeration Compressors 
Vilter “Pakice” Equipment 

Vilter Air Conditioning Equipment 


Vilter Engineers 
and Craftsmen 
pledge their y 2217 South First Street 
utmost effort Sing 

ry 


in aiding their Milwaukee, Wisconsin 


country to Vic- Offices in Principal 
tory. Cities 


*¥ * 


Tue Vitter Mrc. Co. 





! =a into Singer Sewing Machines is 

a “reflected in the number of satisfied users 
i “throughout the world. We take pride in 
counting the United States Army, with its 
Sibi requirements and rigid specifi- 
ao di ils sicas cashaoui alle alee 
‘our relations have been so a 


for many years. 


INGER 











PLATINUM 


AND OTHER PRECIOUS 
METAL PRODUCTS 


As headquarters for platinum and the other prec. 
ious metals, we can render satisfactory and rapid 
deliveries and are always ready to bid on your re. 
quirements. Here are some of our regular products; 


PLATINUM AND PLATINUM METALS 


Catalysts for Nitric Acid 
Catalysts for Sulphuric Acid 
Laboratory Ware 

Electrical Contacts 

Spark Plug Electrodes 
Thermocouple Wire: Fuse Wire 
Wire Cloth (Gauze and Screen) 
Wire, Sheet and Tubing 


GOLD AND GOLD ALLOYS 
Dental Golds and Solders 
Wire, Sheet and Tubing 
Wire Cloth (Gauze and Screen) 
Gold Plating Salts 

SILVER AND SILVER ALLOYS 
Silver Solders 


Wire, Sheet and Tubing 

Wire Cloth (Gauze and Screen) 
BAKER & CO., INC. 

113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO CHICAGO 








cic 
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Bronze bells, bearing Paul Revere’s mark, in 1803, 
sounded the watches on the finest ships built in New 
England's shipyards. 


Revere 


has served the 


U. S. ARMY and U. S. NAVY 


FOR 139 YEARS WITH 
COPPER, BRASS and BRONZE 


* 
REVERE COPPER AND BRASS INCORPORATED 


Executive Offices: 
230 PARK. AVENUE «+ NEW YORK,N.Y. 
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How War Plants 
Are Saving Man Hours 
With the Servel 


NUTRITION 
IN INDUSTRY 























> The Servel Nutrition In Industry Plan is provid- 
ing war plants with a simple, practical way to help 
war workers eat the right food for health: 








1. In the plant cafeteria 
2. From the lunch box 
3. From the snack wagons 

4. In the neighborhood restaurants 
5. In the home 















The Servel Plan is being made available to the man- 
agement of war industries through the cooperation 
of the American Gas Industry. For complete details 
of the Nutrition In Industry Plan, get in touch with 


Westinghouse AIR BRAKE co. your local Gas Company. 
"INDUSTRIAL DIVISION : PITTSBURGH, PA. 
= . ; SERVEL, Inc. 


PEACETIME MAKER OF THE SERVEL GAS REFRIGERATOR 

















For Pantographic Engraving, Acia 
Etching, and Electrical Marking... 
r in War 


Production 
e 
ALL THREE 
CLASSES OF 
WORK WITH 
ONE COMPACT 
MACHINE 


Machine with engraving head attached es THE PANTO" 


































precision bench-type machine, with inter- Caliber .45 

A changeable can. . for engraving instru- GOVERNMENT MODEL 

ment dials, name plates, identification tags, etc. .. . AUTOMATIC PISTOL 
and for electrically marking, or acid etching, air- The most. dedvees Baré- 
craft engine parts and tools—heat-treated or an- motic pistol in the world, 
nealed—on flat, concave, or convex surfaces. ‘the Colt Government 
Model hes for years 
PANTO CUTTER GRINDER Kein bkl MEL ‘tide 
Accurate inexpensive unit for sharpening single- acu Sh a 


lip engraving and routing cutters. 
» Write for Literature 


Stotes Army, Navy ond 


H. P. PREIS ENGRAVING MACHINE CO. |gpyarpipeeeeenennnrerneeepas 


1810 SUMMIT STREET CEWARK, NEW JERSEY HARTFORD, CONNECTICUT 
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BU YRUS 
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Te abat 


— ON THE JOB 
— BETWEEN JOBS 


FAST MOVE 
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Firestone | 


IS PREPARED 


To furnish the Ordnance and Othe; 
Departments of the U. S. Army 
with such products as: 


Airplane Tires, Tubes. 
Wheels and Brakes 
Anti-Aircraft Gun 

Carriages and Mounts 
Barrage Balloons 
Batteries 
Bomb Cases 
Bogie Wheel Tires 
Brake Lining 
Bullet-Resisting Tubes 


Ground Grip Traction 
Tires for Reconnais. 
sance Cars, Command 
Cars, Trucks, Tractors 
Prime Movers, etc. 

Machine Gun Belt Links 

Masking Tape 

Mechanical R 
er ubber 

Motorcycle Tire 
Tubes a 

Parachute Seats 


Bullet Sealing Fuel and 
Oil Hose 
Bullet Sealing Fuel and Tubes 
Oil Tanks Plastics 
Combat (Run-Flat) Tires Rims a 
Combat Tank Tracks oe Friction Tape | 
Controlastic Rubber ubber Tank Track 


Thread Blocks 
J d . . 
Foamed Latex Products oa me Lighting Buoys 


Shell Guard Faci 
Gas and Oxygen Masks Spark Plugs ties 
and Parts 


Truck Tires and Tubes 


ARMY road building and road maintenance require 
frequent quick moves on the job and fast moves between 
jobs. Bucyrus-Erie’s famous 10-B, with its exceptional 
mobility and travel speeds to 414 m.p.h., has long been a 
time and money saver on road work, trenching, drainage, 
airport and camp construction. It climbs grades to 30 
per cent or more, maneuvers easily over rou h ground, 
digs close to its cats, holds accurate grades. For job-to- 
job moves it can be transported at fast trucking speeds 
on its own fast-loading transport wheels. Enlist this 
handy %-yard shovel in your corps. 


BUCYRUS-ERIE 


SOUTH MILWAUKEE, WISCONSIN, U.S.A. 


Passenger Car Tires and 


And many other products used by various 
government departments. | 


THE FIRESTONE TIRE & RUBBER (0. 


AKRON, OHIO 





— 














TIME TESTED ELECTRICAL FUSES 


“ECONOMY~ 
“NATIONAL” 
“CLEARSITE™ 
“ARKLESS* 
“BEACON” 
“TAMRES” 
“ECO” 


WE FUSE 
ELECTRICAL 
CIRCUITS 
EVERYWHERE 


ECONOMY FUSE & MFG. CO. 


2717 GREENVIEW AVE. 
CHICAGO, ILL. 


OVER A QUARTER OF A CENTURY 
OF DEPENDABLE SERVICE 








Lhe CCOMOMY COT 
of the yew 


THE fine AMERICAR is 
built for the great Ameri- 
can public who knows 
what it means to work for 
a dollar. 


. This fine car offers big 
car features which will give 
families of every income 


WILLYS-OVERLAND MOTORS, INC., TOLEDO, OHIO 


group the maximum of 
motoring enjoyment. 


The fine AMERICAR is 
the lowest priced full-sized 
automobile in the world— 
thrift-travel as well as fine, 
fashionable and prideful 
travel for all America. 





—— 
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This examining device is a modification 


of the A.C.M.I. cystoscope, an electrically 
lighted instrument widely used by the medical 
profession for examining the dark and hidden 
recesses of the human body. 

By means of an ingenuous arrangement of 
precision lenses and prisms in combination 
with a lighting system, interior surfaces may 
be minutely inspected. The magnified image 
of the field of vision instantly reveals flaws, 
burrs and other defects. 

The illustration shows the simplicity of ex- 
amination of the bore of a .50 calibre machine 


gun barrel. 


Perhaps we can help you in your difficult 
inspection problems. 

Send us a description of your trouble or 
blue print of the part in question for a 


copy of our illustrated booklet, 


Telescopes.” 


AMERICAN CYSTOSCOPE MAKERS. Inc. 


INDUSTRIAL DIVISION 


“Industrial 


1241 LAFAYETTE AVENUE 


NEW YORK 59. N. Y 





eee 

















NO OTHER MACHINE CAN DO THIS 





—Mill an Internal Left- 
Hand Thread and an Ex- 
ternal Right-Hand Thread 
Simultaneously. . . . 


These Double- Threaded 
Cold Rolled Steel parts are 
finished at from two to three 
pieces per minute—and the 
threads are Absolutely 
Concentric. 


This is a threading job that 
“Can’t Be Done”—but 


THE HALL PLANETARY DOES IT! 


The “Universal Thread 
Master” through a com- 
bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a 
standard 10-pitch master 
nut by employing the dif- 
ferential screw principle. 


Write for complete details. 


Lote 
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THE HALL PLANETARY COMPANY 


Fox Street and Abbotsford Avenue 
PHILADELPHIA, PA. 































MIGHTY PROUD 


to have our modern plant and our 
employees fully devoted to the job 
of FIGHTING AND WINNING the 
battle of WAR PRODUCTION. 


Chicago, Illinois 


ROCK-OLA Manufacturing Corporation 


800 North Kedzie Avenve + 



























XLS" SERIES 


~ 


OD pee bores abnor- 
mally large, as com- 
pared with the outside 
diameter, they offer the 
engineer such important 
advantages as compactness, 
light weight and greate: 
latitude in design. 

They are available in ball 
bearing sizes from |," to 21 
bore, and in roller bearing 
to 21” bore 
W rite for the Catalog. Let our 


sizes from 1'/,' 


engineers work with you 


AVRMA-AVFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


NORMA-HOFFMANN BEARINGS CORP'N —STAMFORD 





CONN., 


U 


RXLS" SERIES 


5 


i Liste lonnpal fr bien 


USE THESE VERY LIGHT 
INCH SERIES BEARINGS 


— _ ~~ 
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“SHOCK TROOPS” OF INDUSTRY 


Small parts and assemblies made by Scovill—forg- 
ings, stampings, hot and cold pressings, drawn 
shells, screw-machine ,Products—are some of In- 
dustry’s “shock troops” . . . marching to the front 
lines of defense, some directly, some passing first 
through the plants of other suppliers. 


Manufacturing a wide range of these parts and also 
complete assemblies for the U. S. Government and 
other manufacturers—is Scovill’s major job today. 
Yet the same resources in experienced engineers 
and high-production machinery which are now util- 
ized to build an impregnable defense, will also serve 
to create a better world tomorrow. 


The story of Scovill’s facilities for war and peace is 
well worth reading. Send for it! Write for the book- 
let, “Masters of Metal.” 


Address 
42 Mill Street, Waterbury, Connecticut 


Scovill Masters Metals—to Help Defend the Amer- 
ica of Today—Build the America of Tomorrow 


Brass, Bronze and Nickel Silver Mill Products— 
Condenser Tubes 


Metal Parts and Products Made to Order in Quan- 
tity from Brass, Steel, and Other Base Metals 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 





“A high-speed turning lathe developed by Hendey 
for producing a mirror finish at high speeds with 
superfine feeds. Collets lever operated without 


stopping spindle.” 


HENDEY MACHINE COMPANY 
TORRINGTON, CONNECTICUT 























BRASS & COPPER 


CHASE BRASS & COPPER CO., Incorporated 
Subsidiary of Kennecott Copper Corporation 
Waterbury, Connecticut 


Warehouses: Baltimore, Boston, Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, Milwaukee, 
Minneapolis, Newark, New Orleans, New York, Philadel- 
phia, Pittsburgh, Providence, St. Louis, San Francisco, 
Seattle. 
Sales Offices: Albany, Atlanta, Rochester, Jacksonville, 
Kansas City, Indianapolis. 














GRANITE CITY STEEL 


LARGE ENOUGH 


to have the finest of modern steel-making methods, 
machinery and equipment. 


SMALL ENOUGH 


to produce steel orders specially “tailor-made” to fit 
exact requirements. 


GRANITE CITY STEEL COMPANY 
Granite City, Illinois 


Hot Rolled Sheets ©@ Cold Rolled Sheets © Striplates 
Galvanized Sheets ©@ Tin Plate @ Electrical Sheets 
Porcelain Enameling Sheets @® Tin Mill Products 
Culvert Sheets 
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“These Special Marking Machines Designed by Roberts” 


Our engineering department can assist you in 
your special numbering or marking problem. 


THE ROBERTS NUMBERING MACHINE CO. 
F 694-710 Jamaica Avenue 
BROOKLYN, NEW YORK 














“For Excellency in Production” 
of 
Gun Carriages and Mounts 
Mortars 
Heat Treated Truck Frames 
Towing Bars 
Field Range Cabinets 
Reels for Signal Corps 
Engineering Service Available 
For Redesigning Castings and 
Forgings into Stampings 


PARISH PRESSED STEEL COMPANY 


Reading, Pa. 





Over A Century 
of Service to Uncle Sam 


Through five wars Walworth valves and fittings have 
added dependability to Uncle Sam’s fighting and pro- 
duction equipment. Here are the Walworth products 
now enlisted for Victory: 


CAST IRON FITTINGS 
screwed and flanged 
MALLEABLE IRON FITTINGS 

IRON BODY VALVES screwed 


AND COCKS 
all types and pressures STEEL FITTINGS 
screwed and flanged 


BRONZE VALVES 
AND COCKS 


all types and pressures 


STEEL VALVES 











all types and trimmings. 
Pressures: 150-1,500 Ibs., 
Steam ... Oil, Water and 
Gas up to 5,000 Ibs. 


LUBRICATED PLUG VALVES 
all metals and pressures 


BRONZE FITTINGS 
screwed and flanged 


and TOOLS 


WALV™ 
rittTi 

Tau raTtTw oe a te 

60 EAST tlnd STREET. NE®W Y 


#) R T 
cs 

STRIFE kK x 
y 0 vre ‘ " ’ 


CAST IRON THREADED 
PIPE 


Hi-Test, C.N.I., Ni-Resist 
SOIL PIPE AND FITTINGS 


DRIVE WELL POINTS 
foot valves, etc. 


PIPE WRENCHES 
Genuine Stillson, Walco, 
Parmelee 


WALSEAL VALVES 
AND FITTINGS 
bronze valves and fittings 
for making Silbraz pipe 

joints 


PRINCIPAL 


HE WORLD 


Machines bearing this trade-mark have, for 
over 58 years, been a prominent factor in 
contributing to our national defense. Now, they 
are more important than ever before in our “‘all 
out’’ war effort. You will find them in arsenals, 
aircraft factories, and aboard ship. Write for 
a copy of publication M-995. It will give you a 
preliminary picture of our plant and products, 
which include Milling, Grinding, Broaching, 
Lapping, and Cutter Sharpening machines. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI GRINDERS INCORPORATED 
Cincinnati, Ohio, U. S$. A. 
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WAR-TIME 
PRODUCTION 
with a 










peace-time 





background 






Founded upon the rotary method of 
drilling, Hughes Tool Company has for 
34 years fought the peacetime battle 
for production of better drilling tools. 

The experience and skill acquired 
over these years is now employed in the 
manufacture of such war products as 
gun barrels; airplane landing gear and 














Hughes Tool Company designed and built the Hughes Air- 
craft Strut Division .. . 
the design and construction of the Dickson Gun Plant . . . 
Jurnished the entire executive and operating personnel for 
both plants .. . 








acted in a consulting capacity in 


which are now in operation . . . 








propelier ferrules; armor plate, brake 
drums, and transmission parts for 
tanks; castings for synthetic rubber 
plants; struts, pump parts, rudder 
arms, rudder bearings, stuffing tubes, 
and other parts for ships—these in ad- 
dition to essential tools for the Oil Well 
Drilling Industry. 


HUGHES TOOL COMPANY 
HOUSTON “TEXAS 


Senior Organization in Men and Management for 


HUGHES AIRCRAFT STRUT DIVISION— 


DICKSON GUN PLANT—HUGHES AIRCRAFT COMPANY 









New York, N. Y. 
Portland, Oreg. 





TROJAN 
POWDER 
COMPANY 


Allentown, Pa. 


San Francisco, Calif. 
Lo» Angeles, Calif. 
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STONE & WEBSTER 
ENGINEERING CORPORATION 





DESIGN CONSTRUCTION 


REPORTS APPRAISALS EXAMINATIONS 


CONSULTING ENGINEERING 








NEW YORK 
BOSTON CHICAGO 
HOUSTON PITTSBURGH 
SAN FRANCISCO LOS ANGELES 


WASHINGTON 





= 



























ADEQUATE ‘9 


fa 
DEFENSE REQU 





JREMENTS 


bolts nuts screws 


Inquiries solicited on all industrial needs 


ENERAL SCREW 


manufacturing company 


1232-1244 West Monroe Street 
Chicago, Illinois 
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z= Johns-Manville 
ASBESTOS PRODUCTS 


Johns-Manville has long been recognized 
as an authority on asbestos and asbestos 
products. The remarkable permanence, 
chemical stability and fire-proofing qual- 
ities of this nonmetallic mineral are re- 
sponsible for its unusual adaptability and 
its outstanding performance record in 
many different types of service. 

For more than 60 years Johns-Manville 
has been manufacturing a large variety of 
industrial products by combining this im- 
perishable mineral with other materials 
especially suited to each particular purpose. 
Some of the best known Johns-Manville 
Products are listed below: 















Recoil and other Packings—Brake Linings and 
Clutch Facings—Boiler and Pipe Insulations 
—Rock Wool Building Insulation—Corrugated 
Transite Roofing and Siding—Transite Asbes- 
tos-Cement Pipe and Electrical Conduit— 
Asbestos Roofings and Shingles 








Engineering data and specifications on any Johns- 
Manville product may be had on request. 





Johns-Manville 


22 East 40th Street New York, N. Y. 



































Our products include automatic 
lathes, milling machines, centering 
machines, tool grinders, and 
special machinery. Our Engi- 
neered Production Service will 
show you how these machines 
with very little special tooling can 

adapted to operations on vari- 
ous sizes of shells, rifle compo- 
nents, tank and airplane parts 
and other ordnance work. 














SUNDSTRAND MACHINE TOOL CO. 


ROCKFORD, ILLINOIS 












VTER NATIONAL FLARE SIGNAL DIY. 


of THE KILGORE MFG. 00., Tipp City, Ohio 














CRANE 


VALVES AND FITTINGS 
PIPE 
FABRICATED PIPING 
PLUMBING AND HEATING 
PUMPS AND WATER SYSTEMS 
* 


Wir vastly complete lines of these products of 
which each individual item has superior adapta- 
bility to a specific need, Crane Co.’s strategic nat- 
ional distribution system serves every local market 
conveniently. 


CRANE CO. 


General Offices: 
836 South Michigan Avenue, Chicago, III. 
NATION-WIDE SERVICE THROUGH BRANCHES, WHOLE- 
SALERS, PLUMBING AND HEATING CONTRACTORS 
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WESTCLOX 


HAS ADDITIONAL MANUFACTURING 
FACILITIES AVAILABLE 


Tue modern Westclox plant, with its eighteen 
acres of floor space and trained personnel, is engaged 
in war work. Some additional facilities are available 
for assemblies, sub-assemblies, and the manufacture 
of small parts that come within the tolerance of 
clock and watch requirements. Fully equipped for 
mass production. 

Complete engineering and planning— Foot Presses 
—Drill Presses— Buffing — Lacquering and Baking— 
Plating— Gear and Pinion Cutters— Hardening and 
Tempering Furnaces— Heading, Threading and Slot- 
ting Machines—Springs— Power Presses—Thread- 
ing and Tapping—Tumbling—Screw Machines— 
Miscellaneous. ... Your inquiries are invited. 


WESTCLOX © Division of General Time Instruments 
Corporation « Makers of Big Ben, La Salle, Ill. 
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ACH SWITCHBOARD is an Individual Problem 

and @ special engineering service will help you solve 
it . . . @ Distribution Switchboards are built in a wide 
variety of types: Live Face; Dead Front, Safety Type — 
Switchfuz, Shutlbrak or Circuit Breaker. . . . Let us design 
your switchboard, or quote on your own specifications. 


Est. 
THE SIGH OF A 














FRANK ADAM ELECTRIC 
ST.LOUIS, 0.0.5.8 /gme 


The Road to Victory Is Rough 


Machines, as well as men, have to be ready to 
take it—no matter how tough the going gets. That's 
long been a quality of Kenworth trucks. Now Ken- 
worth is building M-1 wreckers for the U. S. Army. 
To be doubly certain that these ‘‘moving repair 
shops” will be ready for the roughest going at the 
battlefronts, Kenworth puts each one through rig- 
orous tests before delivery. These tests not only 
prove Kenworth performance—they make it pos- 
sible for the Kenworth engineers to add constantly 
to their fund of experience and knowledge. 


Kenworth builds for Victory — plans for Peace 


KENWORTH 


TRAILERS 
SEATTIAS 


TRUCKS USE FIRETRUCKS 





MATHEWS CONVEYER 
COMPANY 


Engineers & Manufacturers 


—Oo— 


Roller Conveyers 
Belt Conveyers 
Trolley Conveyers 
Pallet Conveyers 
Apron Conveyers 
Elevating Conveyers 
Portable Conveyers 
Spring-Mounted Conveyers 
Coil-Handling Systems 


Special Power Conveyers 


—o— 


Main Office 
ELLWOOD CITY, PENNA. 

















ARMY ORDNANCE 





NovEMBER-DECEMBER, 1943 
 — 





—_— 


DEA FOR THE \/-SHIFT 


For finishing contour surface of large aluminum housings, 
a 36” Monarch lathe was indicated. Careful job analysis 
showed that the work could be done on a 22” Monarch, 
raised to provide a 3614” swing, with correspondingly 
smaller Monarch-Keller automatic controls. The smaller 
lathe was obtainable months earlier than the larger size 
could be shipped, with the result that production was kept 
on schedule and $58,000 saved in first costs. Monarch 
engineers gladly help war plants on such problems. 


THE MONARCH MACHINE TOOL CO.* + SIDNEY > OHIO 


COVER THE TURNING FIELD 








Preferably small bores—like rifles, revolvers, 
machine guns, etc. In plain words I don’t like 
bore dirt, primer residue, powder soot, metal 
fouling and/or rust. So I break ’em up—bring 
‘em out—and provide a test to prove they’re out 
when the job is done. Been specializing on this 
type of work for forty years and, Mister, you’ve 
“got to have something” to stick around that 
long. Soldiers and gun owners know me as 


HOPPE’S N° 9 


At gun dealers and P.X. Stores 


FRANK A. HOPPE, Inc., 
Philadelphia, Penna. 
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IN THE FRONT LINE 


with 
FILTERS 
EVAPORATORS 


PROCESS EQUIPMENT 
MILLS and CRUSHERS 














WESTERN 


Largest Independent Manufacturers 
and Cutters of Wool, Hair and Jute Felts 


GOSLIN—BIRMINGHAM 


MANUFACTURING CO., Inc. 
BIRMINGHAM, ALABAMA 














WASHERS 
GROMMETS 
CHANNELS 
GASKETS 


INSULATED @ For sheets of insulation... for strips of 
WICKS weatherstripping ...or only for small 








washers ... Western Felt can be made to fit your 
shape requirements. Produced to surprisingly 
close tolerances, its resiliency, compressibility, 
flexibility, sound-deadening and water resistant 
properties commend felt as an alternate for rubber 
and other vital materials. Western Engineers are 
qualified to assist you on any specifications calling 
for felt. Take advantage of their services . . . write. 
WESTERN FELT WORKS, 4035-4117 Ogden Ave., Chicago, Ill. 
Branch Offices in All Principal Cities 


Ct 
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DURALENE 


Reg. U. S. Pat. Off. 


DIESEL 


OIL Since February, this little red, white, and blue sign has 
been on the desk of every York executive in the offices, 
(Lubricating Oil) the shops, the Branch establishments, These crackling 
words from the top reduce every question of policy 
to its simplest terms. No man need wonder what York 
is doing these days, or why. 


YORK ICE MACHINERY CORPORATION, YORK, PA, 


The United Oil Company, Inc. 


Baltimore, Md. YORK rerriceration ano (UE 
AIR CONDITIONING FOR WAR \ 


*‘Headquarters for Mechanical Cooling Since 1885’ 














“If We Fail Today — We Fall Tomorrow” 


TANKS 
FOR NATIONAL DEFENSE 


AGFA ANSCO 
PHOTOGRAPHIC 
MATERIALS 


FILMS-CAMERAS 
PAPERS: CHEMICALS 


Recognized for Superior Quality by 
Photographers Everywhere 


Bo iy . a. bo.” wma. “~ 
AIR-BORNE TANK Designed by 
ARMORED TANK CORPORATION 


1 Exchange Place, Jersey City, N. J. 


BARCLAY 7-4929 BERGEN 3-3749 
Cable Address: SPEEDTANK JERSEY CITY 


AGFA ANSCO 


BINGHAMTON, N.Y. Made in U.S.A. 


joe ee 
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DRILLING AND REAMING 


You'll find single and multi-spindle hydraulic deep 
hole drilling machines, high production barrel reaming 
machines, honing machines for gun tubes, production 
machines for cartridge cases, and other production 
drilling, boring and tapping machines for ordnance 
and aircraft engines in our line of manufacture. . . Our 
experience in building equipment for mass production 
is oo oa for defense. 


._ F. AND JOHN BARNES 


ILLINOIS) 











OHIO FALLS DYE 


and FINISHING WORKS 
LOUISVILLE se KENTUCKY 


SINCE 1897 
THIS NAME 
STANDS FOR 
GUARANTEED 
SATISFACTION 


DYERS, FINISHERS 
and 
WATERPROOFERS 


of Cotton Duck, Drill and Sheeting up to 72 
inches in solid colors. Vats, Minerals, Nap- 
thols, Sulphurs and Commercial Colors. 


Our Khaki and other Mineral Colors are 
specially processed so as to overcome friction 
in Sewing. 























For Ow National Defense 


DIESEL ENGINES ° AIRPLANE PARTS 
SHELL FORGINGS 
OIL FIELD MACHINERY AND EQUIPMENT 
REDUCTION GEARS 
SEAMLESS AND WELDED PIPE 





THE NATIONAL SUPPLY CO. 


Executive Offices, Grant Building 


PITTSBURGH, PA. 

















From heavy factory production 
to the outposts of field service... 


Delta Drill 
Presses 
perform... 
Efficiently, 
Dependably 


Low-cost Delta Drill Presses are the 
machine guns of industrial produc- 
tion — a happy me- 

- dium between slow, 
limited hand opera- 

tions, and the “big 

guns” of heavy special machinery 
which often is slow and costly to 
construct. Speedy, safe, flexible. Mail ° 
the coupon for new Delta catalog. 
AO 

aeeen es =e ee www e ee ee wee eee 


THE DELTA MANUFACTURING co. ® 
600M E. Vienna Ave., Milwaukee 1, Wis. 


Please send me your new catalog de 
scribing the Delta Drill Presses and 


i 
a e other low-cost Delta machines. 
DELTA LT 
> FY ee ee 
M | LWAUKEE Company paeer 
Machine Tools <2 PEERY 89 
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Sturtevant 


REG. U.S. PAT OFF 
a, 
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EQUIPMENT FOR: 










Ventilating—Heating—Air Con- 
ditioning — Drying — Dust and 
Fume Removal—Mechanical 








Draft—Vacuum Cleaning — 






Pneumatic Conveying—and 
other air handling purposes. 






Ww 








B. F. STURTEVANT COMPANY 
Hyde Park Boston, Mass. 







Branches in 40 Principal Cities 





82 YEARS OF AIR ENGINEERING EXPERIENCE 

















AND 


PRODUCTS 


MADE TO ORDER IN 


Modern production facilities, combined with QUANTITY 


experience, extensive laboratory research and TO CLOSE TOLERANCES 


tests, enable us to produce a complete line of 
quality tool, die and alloy specialty steels. 


High Speed * Rapid Finishing * High Carbon- 
High Chrome * Air-hardening * Non-Deform- 
ing * Carbon * Chisel and Shock Resisting ° 
Cold Heading * Hobbing 


Available in BARS (Rounds, Flats, S . 
aa rtiowenc| bonaniGs = BLOCKS M A N U FAC T U R | N G 
* BLANKS * DISCS * STRIP * SHEETS * 
PLATES Px CORPORATION 
Subsidiary of BENDIX AVIATION Corporation 


Tosaay Stee! Co. oo PHILADELPHIA, PA. 


Washington, Pennsylvania 













Established 1901 
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For Every Grinding Job 
in War Production 


AR work is bringing to 

many plants new grind- 
ing jobs—new grinding prob- 
lems. But Norton is ready-- 
with a complete line of 
wheels to meet all grinding 
jobs of the war industries— 
with engineers and service 
men with the “know-how” 
necessary to solve the new 
grinding problems. : 


NORTON COMPANY 


WORCESTER 6, MASS. 








QUALITY HARDWARE 
AND 
MACHINE CORPORATION 


Designers and Builders 
of Progressive Dies to 
Produce belt links 


5823-51 Ravenswood Avenue, 
Chicago, Illinois 








BINGHAM STAMPING 


COMPANY 


TOLEDO, OHIO 


METAL STAMPINGS 


AND 


ASSEMBLIES 
FOR OVER 20 YEARS 





* 


LEADING SUPPLIER OF 


EMERGENCY HAND BRAKE LEVERS 


FOR 


TRUCKS AND PASSENGER CARS 








“It’s first call 
for 
refreshment” 


When you're doing your bit —a 
on any job, pause and turn to a’ . 
refreshment right out of the 

bottle,— ice-cold Coca-Cola. A 

moment for ice-cold Coca-Cola 

is a little minute long enough 


for a big rest. 














so refreshed \ 
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RUSCO PRODUCTS 


WOVEN MILITARY EQUIPMENT 
Bayonet Scabbards 

Waist Belts 

Machine Gun Ammunition Belts 
Pistol Belts 

Cartridge Belts—Infantry—Cavalry 


AUTOMOTIVE PRODUCTS 
Brake Lining 
Clutch Facings 


WEBBING 
Olive Drab Webbing for all military purposes 


AERONAUTICAL PRODUCTS 
Safety Belts 
Elastic Cord 
Aero Rings 


The Russell Manufacturing Co. 


(Incorporated 1834) 
MIDDLETOWN, CONNECTICUT 





















Yoloy for DEFENSE 


* eM MK KH OK 








Yoloy is Youngstown’s high-tensile, low-alloy steel, 
particularly adaptable for light-weight construction. 
It is now being used for combat tanks, gun mounts, 
gun shields, military truck frames and bodies, and 
other defense equipment. Yoloy has proved its fit- 
ness for military service by years of satisfactory per- 
formance in thousands of trucks, buses, railroad cars, 
steam shovels and other equipment where it is 
desirable to eliminate dead weight and bulk with- 


out sacrificing strength or durability. 


YOUNGSTOWN 


Manufacturers of Carbon, Alloy and* Yoloy Steels 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


General Offices - Youngstown, Ohio 

























































DIVISION 


GENERAL MOTORS 7 
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FOR THE DURATION 


a For the duration, and in sup- 
port of the Nation’s all-out 
effort to win both the war and 
the peace, the facilities of 
Harris-Seybold-Potter facto- 
ries have been changed from 
the manufacturing of precision 
offset presses and printing 
machinery equipment to the 
almost exclusive manufacture 
of wartime equipment. The 


LYNCHBURG FOUNDRY COMPANY * Nation's claims are first. 


Serving the Nation in Its Victory Program 


Machine Tool Castings HARRIS * SEYBOLD ° POTTER 


Cast Iron Equipment for Chemical Manufacturers 


Grey Iron and Alloyed Iron Special Casting 
lia oe a naa C0 M P AN Y riesser Builders of Successful Offset Presses 


Cast Iron Pipe and Fittings 
— General Offices: 4510 E. 7 1st St., Cleveland, Ohio « 
General Office—Lynchburg, Virginia Harris Sales Offices: New York, 330 West 42nd St.« 
Chicago, 343 So. Dearborn St. + Dayton, 819 
Branch Offices * Washington St. + Atlanta, 220 Luckie St., N. W. 
Peoples Gas Building, Chicago—50 Broad St., New York * San Francisco, 420 Markee St. - Harris- Seybold- 
: Potter (Canada) Ltd., Toronto, Montreal 


Plants—Lynchburg, Virginia - - + Radford, Virginia 


ee @ 
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Built to take a Beating 


SPARK PLUG 


Bound Brook Graphited Bearings 
You can't beat 'em for heavy loads and severe 
— ° operating conditions ... self-lubricating! 
for every type of aviation engine Bulletin on request * Use Business Stationery 


Bound Brook Ojil-Less Bearing Co. 
Est. 1883) Main Office and Plant: Bound Brook, N. J. 
T H E B S C O R P O R AT O N red and Amd Detroit, Mich. nod Los Angeles, Cal. 


Contractors to the United States Army and Navy and Aircraft Engine Builde 


136 WEST 52nd STREET, NEW YORK... . Cable Address: Golsteco, New York 
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DOEHLER DIE CASTING CO. 


Producer of Die Castings 


in 
ALUMINUM - MAGNESIUM 


ZINC - BRASS - TIN : LEAD 
ALLOYS 


also 
Permanent Mould Castings 
. in 
ALUMINUM - MAGNESIUM 


Executive Offices 


386 FOURTH AVENUE -: NEW YORK, N. Y. 








CAR MANUFACTURING COMPANY 


CHICAGO « NEW YORK - CLEVELAND - PITTSBURGH - BALTIMORE - BIRMINGHAM 
WORCESTER, MASS. « San Francisco Soles Representative, Latham, McMullin 
WASHINGTON, D. C. 


Builder of freight and passenger cars 





Gask@imbet alldeinds: 
Oil Seals—Molded 
Synthetic Rubber Products 
Shims — Washers — Stamp- 
ings — Asbestos / Millboard 


VICTOR MFG & GASKET CO. 


P. 0. Box 1333 > Chicago, U.S.A. 








Manufacturers of 


Precision Automatic 
Printing Machinery 


and 


Ordnance Requzrements 


ile 


MILLER PRINTING MACHINERY CO. 


PITTSBURGH, PA. 
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_,. accurate as a new fool 


with scraping of the ways, minor part replacements, 
and an EX-CELL-O PRECISION SPINDLE, this grinder 


was brought back to new life at a minimum of cost 


EX-CELL-O CORPORATION + DETROIT 


Send for Catalog S-537 for ° 
list of grinding machines 
on which Ex-Cell-O Pre- 
cision Spindles are used 


as standard original or 


replacement equipment. \ 
hy ¥ 
- 


ty 
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EX-CELL-O for PRECISION ji 


PHEOLL MANUFACTURING 
COMPANY 


MANUFACTURERS OF 


SCREWS - BOLTS: NUTS 


Machine Screws ¢ Sheet Metal Screws e Wood Screws 
Cap Screws e Set Screws « Thumb Screws 
Hollow Set Screws « Socket Head Cap Screws 
Phillips Recessed Head Screws « Lock Washer Screws 
Special Screws and Bolts 
Stove Bolts e Carriage Bolts « Machine Bolts « Lag Bolts 
Machine Screw Nuts ¢ Wing Nuts ¢ Semi-Finished Nuts 
Cold Punched Nuts ¢ Cap Nuts « Knurled Nuts 
Brass Washers ¢ Threaded Rods © Cold Upset Products 


GENERAL OFFICES AND FACTORY 
5702 ROOSEVELT ROAD - CHICAGO, ILL. 
SALES OFFICES AND WAREHOUSES 
NEW YORK - DETROIT - MINNEAPOLIS 











OTIS 


ELEVATORS 


ALL KINDS — FOR EVERY PURPOSE 


OTIS MAINTENANCE 


WE HAVE ENLISTED 


“FOR THE DURATION” 


THE PRODUCTIVE CAPACITY OF ALL 
OUR PLANTS IS BEING DEVOTED TO 


THE NEEDS OF THE DEFENSE PROGRAM 


Ww 


OTIS 
Offices in all Principal Cities 





ELEVATOR COMPANY 














SAFETY SWITCHES 


* SAFLEX DISTRIBUTION PANELBOARDS 
¢ SWITCHBOARDS « MULTI-BREAKER LIGHT- 
ING AND POWER PANELS « SQUARE-DUCT 
¢ MULTI-BREAKERS « AUTOMATIC MOTOR 
AND WELDER CONTROL « PRESSURE, FLOAT 
AND VACUUM SWITCHES « ENCLOSURES 
FOR HAZARDOUS LOCATIONS « KOLLSMAN 
PRECISION AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


DETRO!IT- MILWAUKEE -LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CRNROR: SQUARE MPRNY ADR MITED, TORONT NTAR 
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For 21 Years 
We Have Pioneered In 


PREVENTIVE 
MAINTENANCE 
EQUIPMENT 
In The Automotive Field 


<> 





Today our Low Voltage Circuit Testers, 
Ignition Circuit Testers, and Battery Ca- 
pacity Testers are riding with our armed 
forces, wherever they may be and are 


KEEPING ’EM ROLLING! 


HEYER PRODUCTS CO. 


Incorporated 


BELLEVILLE, N. J. 


Manufacturers of Specialized Electrical Equipment 
ELECTRONIC = AIRCRAFT = AUTOMOTIVE = RADIO 








THE BALDWIN LOCOMOTIVE WORKS 


Standard Steel Works Division The Pelton Water Wheel Co 
Baldwin Southwark Division The Whitcomb Locomotive Co. 
Baldwin De La Vergne Sales Corp. The Midvale Co. 

Cramp Brass & Iron Foundries Co 


GUIDE BUILDS LIGHTING EQUIPMENT FOR 
TRUCKS + TANKS » ARMORED CARS 
FULL TRACKS +» HALF TRACKS - GUN CARRIAGES 


GUIDE:LAMP 


DIVISION OF 


GENERAL MOTORS 


ANDERSON, INDIANA 





KINGSBURY FLEXIMATICS 


FOR 
AUTOMATIC DRILLING AND TAPPING 


FAST 
ACCURATE 
VERSATILE 


Admirably adapted for accurate 
high production of fuze and 
rifle components 





KINGSBURY 


MACHINE TOOL CORPORATION 
KEENE, N. H. 
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Js Che Staff of Life 


for our highly mechanized fighting 
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fssential to defense are figures; 
Essential to figures are Monroes 


forces of today! 


We are proud to lend our facilities 
in helping to produce this Staff of 
Life in quantities sufficient to guar- 
antee an all-out Allied Victory. 


REDA PUMP COMPANY 


BARTLESVILLE, OKLAHOMA 
The Only Submergible Electrical Centrifugal 


Machines for every need in industry—calculating, adding- 
listing, accounting, bookkeeping, and check writing machines 


MONROE 





CALCULATING MACHINE COMPANY, INC. 
General Offices, ORANGE, NEW JERSEY 





BOLUS 


A “Prime Necessity” in Total 
War 


Federal Screw Works is ready 
to meet your fastening prob- 
lem with technically trained 
men and available equipment. 


Why not place your current 
bolt problem in our hands? 


FEDERAL SCREW WORKS 


GENERAL OFFICES 


3401 Martin Avenue 
Detroit, Michigan 














Oil Well Pump 








The NEW Metal Cleaning 


all 


EVEN A FINGERPRINT 
WILL NOT “TAKE”... 


—after a single stage of spray wash- 
ing by our latest synthetic fluid 
process. This process is one of the 
most dramatic results of 11 years 
of Solventol work with metal-liquid 
inter-face phenomena and fluid 
mechanics. Major industries have 
already proven that it not only re- 
moves all greases and inerts in- 
stantly—but conditions all metals 


—against rust, corrosion and hand 
soil—during production, assembly 
and inspection. In most applica- 
tions available washers are con- 
vertible. In others, new, compact 
and progressive units are especially 
designed to give maximum effect. 
Write, wire or telephone Solventol 
Chemical Products, Inc., 15841 
Second Avenue, Detroit, Michigan. 


MODERN SYNTHETIC FLUID 


SOLVENTOL 


SUPER-CLEANING 
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USE THE Right LATHE 


FOR EVERY JOB 
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TODD & BROWN, ING 


CONSTRUCTION 
ENGINEERING 


MANAGEMENT 


Time, material, and manpower can be saved for 
vital work if you use the right lathe for every 
job. South Bend Lathes have the speed, accuracy, 
and ease of operation that increase output, hold 
close tolerances, and conserve manpower for 


9 ROCKEFELLER PLAZA 
NEW YORK CITY 


more efficient production on a wide variety of 
jobs. Write for a catalog. “HOW TO RUN 
A LATHE” 


A 128-page book 
on lathe opera- 
tion and care. 
Size 5% in. x 8 in. 
Send 25c in stamps 
for your copy. 





=) SOUTH BEND 
LATHE WORKS 


SOUTH BEND 22, IND. LATHE BUILDERS FOR 37 YEARS 




















We Learned 
This Trade in 
World War | 


The thousands of heavy artillery shells which 
we made in 1914-1918 for the British and for 
our own Army formed a fine basic training for 
the far more advanced methods and the vastly 
accelerated production of today. 

Millions of forgings and hundreds of thou- 
sands of shells are now being produced for the 
United Nations by Q-Cf- In the hydraulic 
forging of our shell blanks a miniature Niagara 


QLCF- 


— 550 gallons of water at 1500 Ibs. pressure — 
is required to make each forging. In the photo- 
graph above, an Q-C.f workman is applying 
the grommet which protects the copper rotat- 
ing band from injury. 

Q_C.f is now also building M-3 tanks at, to 
quote a certain General, “an unbelievable 
rate”, and a wide variety of other munitions 
for our Army and Navy. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET, NEW YORK, N.Y. - CHICAGO - DETROIT - ST. LOUIS 
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Serving the Nation 
in its War Program 


EVANS PRODUCTS COMPANY 


Detroit, Michigan 


Manufacturers of 


Heating plants for housing 
projects 
Auto-Railer vehicles 
Battery separators 
Douglas fir plywood 
Auto loading equipment 
Automotive heating and Utility Loaders 
ventilating equipment Auto-Stop barriers 
Prefabricated houses 


Machine-gun mounts 
Elevating mechanisms 
Traversing mechanisms 
Airplane engine mounts 
Airplane landing gears 
Skyloader 








prom: 


your PLANT 
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In N. Africa, a WAC 
Mess Sgt. passes steel 
strapped boxes of food 


to cooks at a WAC  @ 


headquarters. 
— Press Assn, Inc. 





More American companies than ever before are 
packing their products for shipment anywhere in 
the world—and more are using Signode Steel Strap- 
ping on boxes, crates, bundles, skids, cartons, etc. 
The shipments are arriving in excellent condi- 
tion on all the battle and supply fronts. 

The assurance that your products can have the 
best possible protection in transit, can be yours... 
for Signode package and carloading engineers 
stand ready to offer practical answers to your 
shipping problems... as they already have, for 
hundreds of new types of war shipments. 

Get in touch with your nearest Signode repre- 
sentative today. He is ready to help assure safe 
delivery of your vital war products. 


SIGNOD Eze 


lick tough jobs. FREE BOOK, “ 


will teach your men correct splicing, 






Large copies free on request 


Wickwire Rope has won world-fame for helping to 


Know Your Ropes” 


attachments, 


handling. Write Wickwire Spencer Steel Company, 


500 5th 


Specialists in all types o 


metal conveyor belts, wirc 





COPYRIGHT 1943, WiC 


WICKWIRE ROPE : 


SYSTEM 


KWIRE 


Ave., New York. Offices in principal cities. 


wir« wire rope Springs 


cloth, perforated metals 


ER STEEL COMPANY 


OF STEEL STRAPPING 






























SIGNODE STEEL STRAPPING CO. 


2656 N. Western Ave., Chicago, lll. 


Brooklyn, N. Y.: 389 Furman St. 
Representatives In Principal Cities throughout the United States and Canada 


Signode Steel Strapping Meets Ail Federal Strapping Specifications 


San Francisco, Calif.:475 Bryant St. 
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Well hold it Se ao LANDIS NO. 12 Las 
while you A. Sf 4 MODEL K-B SOLE STITCHER 
weld it... || put y 


Ir you’re doing 
a welding job on war 
production, you can 
get Ransome Posi- 
tioners to help you 
increase your output 
and reduce costs. 
With this modern 
equipment, your 
welders can readily 
swing the heaviest 
and most complicated pieces for a domiend position on 
every pass .. . top, sides, and bottom, with one set-up. 
Made in a complete range of types and sizes . . . hand- 
operated and motor-operated . . . up to 20-ton capacity... 
there’s a unit that will fit your needs exactly. 














@ Write for literature on Ransome Positioners 


| XS OF | A COMPLETE LINE OF MACHINERY 
E Light-duty, 2500-Ib. — 3000-Ib. cop. Seen cap. B-ton cop. nae . FOR THE MODERN SHOE REPAIR SHOP 


| LANDIS MACHINE CO., ST. LOUIS 











Steel Forgings 
Welded Steel Tubing 


Here at Standard Tube, all Steering Column Tubing 
ard eng are ee “a Tent Pole Tubing 
oing all we can to speed the ; . , 
day of Victory. We’re making ge ay othe oy Ec 
all the products shown here, 
plus the following items: We are equipped to handle 
75 mm. Army Shell additional production on 
Forgings certain kinds of forgings and 
Air Hi Tubi tubing. Maybe we can help 
of ener SING you. Telephone, wire or write 


Stirrup Pump Tubing for complete information. 





* 
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* 
* 
* 
* 
* 
7 * 
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Rd) THF STANDARD TUBE CO. 


Detroit wR Michigan 


Vg 


4é ‘2 47 
All Out i for Victory 
ay 
¥ yy 


“anon eeraplele Tube Stocks Main : 
ANY, 3333 West i an : 
UNION HARDWARE RMETAL CO. 411 Een Pir! Sheet, Los A it 
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K, PORTABLE HEAT | AMERICAN METAL PRODUCTS COMPANY 







— * * * 

~ eer — 

Na MANUFACTURERS 
= OF 






WELDED STEEL TUBING, 
FABRICATED TUBULAR 
PARTS AND 
ASSEMBLIES 








Neace. Circulating Heaters 


Here is clean, swift, economical heat 
wherever it is desired. Models 
available with one or two powerful 
Standard or Dubl-Hot Burners. 


National Enameling and Stamping Company 


270 N. 12th Street Milwaukee, Wisconsin 


Qo-swiney 
IMP LATHE FINISH TURNS 
SHELLS IN ONE OPERATION 


Problem: To finish turn high explosive shells, 
approximately 1.57” diameter x 5.17” long, maintain- 
ing close concentricity between O D and bore and 


obtaining an accurate, high-class finish. 












5959 LINSDALE AVENUE DETROIT, MICHIGAN 
* * * * * * * * 


























Solution: The Automatic Lo-swing IMP lathe was 
chosen for this work for several reasons. First, its 
spindle construction with direct “V” belt drive pro- 
vides ideal structural design for turning with sintered 
carbide tools at the very high surface cutting speeds 
necessary to assure a polished finish. Secondly, IMP 
design assures unusual rigidity and turning accuracy. 
Also the head and tailstock design is such that the 
carriage passes under them; thus the carriage has a 
bearing the full length of the bed. 

The work is held and driven at the head end by an 
air-operated expanding collet chuck. The tailstock 
end is supported by a revolving, expanding bushing 
which enters the small diameter bore. The O D is 
turned the full length of the piece with 2 template- 
controlled tool blocks — finish turning the nose, the 
boat tail and the cylindrical body. Simultaneously a 
3-tool block on the automatic back squaring attach- 




















Movements of both front and rear slides are syn- 
ment faces and chamfers one end and machines the chronized. The tailstock is air-operated to speed up 
cartridge crimping groove. handling time. 







SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 
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Acme Stecbstrafy 


Meets All Federal Strapping Specifications 


For.every type of ship- 
ping pack .. . boxes [| - 





cartons . bales 

crates. bundles. 
skid-loads . carload 
ladings ... Acme 
Steelstrap provides 
effective and economi- 
cal protection from 
damage in transit, re- 
duces shipping costs 
and makes possible 
“Bound to Get There”’ 
arrival of war and 
civilian material. 
Fast-operating Acme 
strap-applying equip- 
ment permits produc- 
tion-line speed in ful- 
filling the essential 
strapping specification 
on Government orders. 
Write, ’phone, or wire 
for complete data. 


ACME STEEL CUMPANY 


2840 Archer Ave., CHICAGO 103 Park Ave., NEW YORK 


Branches and Sales Offices in Principal Cities 
Refer to your Local Telephone Directory 
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“LOGAN” 


AIR AND 
HYDRAULIC 
EQUIPMENT 

SPEEDS 
PRODUCTION 
FOR ULTIMATE 
VICTORY 


LOGANSPORT MACHINE INCORPORATED 


140 Center Street Logansport, Indiana 


@ E. C. Atkins and Company has been entrusted 
with the responsibilty of keeping saws cutting tirelessly 
in thousands of plants. For, in this war, the saw which 
cuts the numberless parts which go into mechanized 
armaments is a tool of paramount importance. Every 
weapon, machine or instrument of war begins with o 
cutting stroke. 


We are proud to report the use of Atkins Saws in 
many new plants cutting new materials, with the suc- 
cess to be expected of 86 years of experience. Com- 
bined with experience are numerous practical dem- 
onstrations by Atkins engineers—all with a view to 
getting the right tool on every specific cutting job. 

In the metal cutting field, saws of the “Curled-Chip" 
design have set new high standards of metal cutting 
saw performance. Atkins Engineering extends to other 
fields —to the timber industry with equipment like the 
new Electric Tree Faller—to supplying sows for tech- 
nical units ashore, afloat and aloft. 


Thus is Atkins’ all-out production meeting the de- 
mands of all-out war. 


E. C. ATKINS AND COMPANY. 
443 South Illinois Street . Indianapolis, Ind. 


Cutting a, Name for ThemAelueAs 


IN EVERY PHASE OF WAR PRODUCTION! 
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wR. iz Day & ZIMMERMANN, INC. 


Engineers and Consultants 









ORDNANCE WANTS TO KNOW! 


Markem machines are available for marking cas- 
ings only or shell complete rounds. The finest firms 
making casings and loading rounds depend on 
MARKEM machines for proper identification. 









DESIGN—CONSTRUCTION—MANAGEMENT 











Markem machines are so fast (1000 to 8000 per 
hour) they can fit into any production line, They 
ink-mark neatly with our King Markwell fast-dry 
inks, (Especially compounded to withstand lacquer- 
ing properly.) They’re fast, powerful, precision- 
built and power-driven. 





INVESTIGATIONS AND REPORTS 



















PUBLIC UTILITIES AND INDUSTRIALS 


The size, shape, and substance of steel or brass 
shell casings or complete rounds (20-mm, to 3-in. 
AA) present no problem and Markem stampings 
may be synchronized with the lacquering equip- 
ment. 















Don’t get rejections because of faulty marking! Let 
us protect you on .this requirement just as we do 
other makers and loaders of shells. 

















PHILADELPHIA 
CHICAGO PACKARD BUILDING NEW YORK 









Write or wire for details 
today. Catalog A9 on request. 


MARKEM MACHINE CO., KEENE, N. H. 


* Precision-Built Production Machines For Industrial Marking * 


BIG ~- FAST 
TOUGH 
... BUT BUILT 


WITH THE CARE OF A FLYING FORTRESS 
























IG BRUISERS, fast and tough, to stand up under hundreds of tons of 

stress, and high volume, day-in, day-out production. That describes 
Verson Allsteel Cartridge Case Drawing Presses, but not completely. Theirs 
is @ precision job—a job that only a machine precisely built and skillfully 
machined can do right. 










All of the care that goes into another big bruiser, our Flying Fortress, 
goes into Verson Presses. Extra long gibs securely confine the slides at. all 
positions of the stroke — make for greater accuracy and longer die life. 
All gibs are bronze lined. Equipped with a dial feed, which is tied into 
the press circuit, the press cannot operate until dial is perfectly indexed. 
















As in all Verson Presses, the frame is constructed of unbreakable solid, 
welded steel. Verson Improved Fully Eccentric Action affords more than 
usual power and strength. 








Ask to see a Verson Engineer. Perhaps he can help you with your forming, 
drawing or punching problems. There will be no cost or obligation, of course. 


VERSON—ORIGINATORS OF ALLSTEEL PRESSES 
VERSON ALLSTEEL PRESS COMPANY 


9308 South Kenwood Avenue ° Chicago, Illinois 
POWER PRESSES ° ° HYDRAULIC PRESSES . CLUTCHES . 
ge) tei) fem) 13313) . PRESS BRAKES +. DIE CUSHIONS 










682 ARMY ORDNANCE Voit. XXV N, 





LEGIBLE STENCIL MARKINGS 
delivers the goods 


Crates, boxes, barrels, 
packages...any kind of 
shipment gets delivered quickly when the ad- 
dress is stenciled. Stencils cut on Marsh Stencil | Manufacturers for 33 ye . 
Machines assure clear, bold, permanent mark- || years of preci. 
ings that expedite handling of your shipments. 


et Vi ARR S H cars, trucks, tractors, and industrial 

prompt desivery an i yi installations. 

priority. Write for MARSH STENCIL . 

free booklet. MACHINE CO. Now direct contractors to the Army 
22 MARSH BUILDING and Navy and subcontractors on parts 


BELLEVILLE, ILL., U. S. A. for aircraft, tanks, scout cars, and 


trucks. Ok 
i 


1warded to two plants— 
McQuay- pees Ordnance Management Division. 


‘McQUAY- NORRIS MFG. CO. 
St. Louis, Mo. 








sion parts for motors used in passenger 











There’s one particular star 
that interests us deeply ... 
the star that goes on an 
Army-Navy E pennant for 
additional meritorious serv- 
ice. We were awarded the 
pennant in 1942. We have 


now won that star. 


With our entire plant dedi- 
cated to long, hard hours of 
intensive war production, vic- 


tory has become our business. 


tHe BAUER BROS. co. 


SPRINGFIELD, OHIO 
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USED BY ARMY CAMPS 
THE COUNTRY OVER! 


USE JUSTRITE 


Sage 
FILLING CANS 


@ For use in handling 

and pouring gasoline or 

other ’flammable liquids 

with minimum fire risk. Made 

of lead-coated 24-gauge steel 

double seamed and soldered. Flexible 

nozzle to eliminate splashing. Air vent in 

pouring spout assures even flow. Approved 

and listed by Underwriters’ Laboratories, 

Inc., and Associated Factory Mutual Fire 
Insurance Cos. Size — 20 quarts. 


Justrite Safety Cans, similar to above but 
without spout, protect plant and reduce fire \ 
insurance. Justrite Twin-Bulb Electric Lan- z Awarded for 


terns give safe light in hazardous locations. \ outstanding pro- 
duction of war 
For details and prices, see your jobber or write direct. matertals. 


JUSTRITE MANUFACTURING CO. 


2075 N. Southport Avenue, Chicago, Illinois 


USTRITE “4Zun WINKLER 


4 rn r rdf 
fully automatic STOKERS 


“SAFETY CANS -: FILLING CANS ~- OILY WASTE CANS 
APPROVED SAFETY ELECTRIC LANTERNS U. S. MACHINE CORPORATION « LEBANON, INDIANA 











LINN HAFTRAKS HAVE THE 


POWER TO PLOW THE DRIFTS 
ee. wie : 


Stamina, drive and structural strength are built into 
LINN HAFTRAKS for the hard work of clearing heavy 
snowdrifts: in open country. 

The exclusive CONTOUR-FOLLOWING TRACTION makes 
Linn Haftraks as effective for winter service as for off-the- 


road operations throughout the other seasons. 











THE LINN MANUFACTURING CORPORATION, Morris, N. Y. 
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Send for free copy of 
the new Pentrate book 


HEATBATH CORPORATION 


Springfield, Massachusetts 


One of the Bofors 40 millimeter anti-air- 
craft gun mounts manufactured by Bartlett 
Hayward Division. This organization has 
produced munitions for American fighting 
forces in four wars. 
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DIESEL ENGINES 
MACHINE TOOLS 


THE NILES TOOL WORKS CO. 
THE HOOVEN, OWENS, RENTSCHLER CO. 


DIVISIONS 


GENERAL MACHINERY CORPORATION 


HAMILTON, OHIO 




















Gactunticle 


IS ON THE 


War Production Front 


All of Ausco’s workers feel a 
glow of pride that they too are 
on the firing line for Freedom. ~ 
Following is a partial lise of 
War Materials Ausco is helping 
to produce: 

Ordnance Ammunition Steel Castings 

Armor Piercing Shells 

Trench Mortar Bombs 

Complete Tracks for Tanks and 

Combat Vehicles 


Hydraulic and Mechanical Jacks for 
Quartermaster’s Corps 


@ Mechanical & Hydraulic 

» Jacks @ —y Repair Tools 

* Lowtest i isc Type Trac- 

; tor Brakes @ Malleable Iron 

mu & Steel Castings, Rough and 
Machined 


4 \ 


AUTO SPECIALTIES MEG. ‘ ct Cn Dees Coes 
eS = “SR. < 
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TWO MINUTES from Mule Back to “Ready... Fire!” 


—— - sonnngenes secon ot 





To unload from mule-back, co 

assemble, and have the reall 
howitzer firing in only two minutes, mi 
quires well-trained, well-coordinated 
gun crews. It also requires precise ma. 
chining of all the gun parts, and a high 
degree of accuracy in their manufacture 
to insure quick and easy assembly and 


absolute interchangeability of parts. 


For these highly efficient little howitzers, 
which combine superior striking power 
with unequalled portability, The J, G. 
Brill Company has been privileged to 
build a large number of gun carriages. 
In addition, we are supplying trailers for 
anti-aircraft generators, hydraulic press 
forgings of many kinds, sheet metal 


work, machining, woodwork and seating. 


THE J. G. BRILL COMPANY 


PHILADELPHIA PENNSYLVANIA 
“ Brill-built is well built” 


THE MASTER JACKLIFT 


STILL the Only Mechanical Lift Truck 


with ALL the Good Features 


CATALOG 21 


LEWIS-SHEPARD 
PRODUCTS INC. 
705 WALNUT STREET, WATERTOWN, MASS. 


Engineering Service in all Principal Cities .. Factory Branch, Crawfordsville.Indiana 















tal 
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HIGH STANDARD 
22 Automatic Target Pistols 


— Tl 
XK ae BUILT TO EXTREME PRECISION 


STANDARDS BY GUN EXPERTS 






Hammerless 


Model E 
Hammerless 


Hi-Standard’s Part 
In The War Program 


is the manufacture of machine guns for the army and 
navy, and deep-hole drills for other manufacturers sup- 
plying machine guns, rifles, tanks, trucks, and airplanes. 
On both these items, we are now in full production. 


THE HIGH STANDARD MFG. CORP., NEW HAVEN, CONN. 


Visible Hammer 





The recognized firepower of 
American-made guns with their 
“straight - shooting” quality, is 
leading our boys onward—to 
Berlin—to Tokyo and to Vic- 
tory. To produce these “straight- 
shooting” guns many war pro- 
duction plants are using Far- 
quhar hydraulic presses to 
straighten gun barrels which 
have an excess runout. This pic- 
ture was taken with the gun 
barrel on the press under 750,000 
lbs. pressure. Farquhar presses 
are built in all sizes and capaci- 
ties from 3 to 7,200 tons. 

















e HYDRAULIC PRESSES 

© MATERIAL HANDLING 
CONVEYORS 

e SPECIAL MACHINERY 





A. B. FARQUHAR CO., Limited . . . York, Pennsylvania 
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Kennamilling S.A.E. 4130 


Unannealed Forgings 


The superior performance of 
GRAYSON - KENNAMETAL 
Milling Cutters, which enable the 

, metal-cutting industry to achieve 
maximum speed and production on milling opera- 
tions, is clearly demonstrated by the many reports 
received from satisfied users. 


For example, when a pair of 6” diameter GRAY- 
SON-KENNAMETAL half side mills, with 10° 
negative helix were used to “Kennamill” S.A.E. 
4130 Forgings (no heat treatment) with a chip load 
of .0047 per tooth and a feed of 1514” per minute, 
the user wrote: 


“These cutters were used to Straddle Mill boss 
7%" in diameter, removing 1/16” from each side. 
The cutters were mounted on a No. 2 L. H. Mil- 
waukee, and produced 80 pieces per hour for 
seven hours . . . 560 pieces between grinds. 
This is really a production record, because we were 
able to turn out four times as many pieces per 
hour as we could before. It 
seems to prove your slogan ‘More 
Milling with Fewer Machines’ ”. 

Write for complete informa- 
tion. Let us help you solve your 
metal-cutting milling problem. 























) KEN NAMETAL “xe. 





331 Lloyd Ave., Latrobe, Pa. 





Foreign Seles: U. S$. STEEL EXPORT CO, 30 Church St, New York 


“Fy Trade Mark Reg. U. $. Pat. OF. (Exclusive of Cansde tnd Greet Britain) 
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PLANTS PRODUCING 
Ordnance Equipment 
for UNCLE SAM.... 


We are utilizing the equipment and personnel of all our five plants to help Uncle 
Sam speed up the ultimate Victory. 

Day and night we are maintaining production of vital ordnance equipment to help the 
United Nations’ Armies, Navies, and Air Forces to bring the present war to a speedy 
close and an eventual and permanent peace. 





We Must Win — We’ve Got To Win — WE WILL WIN 


FEDERAL LABORATORIES, INC. 


Specialists in Scientific Law Enforcement and Ordnance Equipment 


185 FORTY-FIRST STREET CABLE ADDRESS FEDERALLAB PITTSBURGH, PA. 
* * * 





























More Bearing Mileage With STROM STEEL BALLS 


In America’s vast war production program and sphericity that is unequalled in any other 
Strom steps up its untiring energies to the mas- regular grade of ball. ... Correct hardness, 
tery of one thing. For over a quarter century physical soundness and size accuracy in all 
Strom has concentrated on Metal Balls. Today, Strom Balls is assurance of More: Bearing 
through a series of lapping operations, Strom Mileage. For longer trouble-free bearing life 
Balls possess a degree of surface smoothness specify Strom Metal Balls in ALL ball bearings 










Largest independent and exclusive Metal Ball Manufacturer 


Stro STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 
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Background "7 of Production 


Behind today’s mass production of Breeze equipment for war stands a record 
of years of design and manufacture for the armed forces of the United States. 
Breeze Radio Ignition Shielding, Flexible Conduit, Fittings, and Electrical 
Connectors are but a few of the many Breeze products in use today on nearly 
every American bomber and fighter, as well as with our armed forces on sea 
and land. With all its facilities devoted to production 

for war, Breeze is helping to turn out the ss that will (BREEZE) 
bring Victory to the United Nations. M A RK 








BREEZE CORPORATIONS, INC. + NEWARK, NEW JERSEY 





Our Goal 


Awarded 
10% By 100% 


November 4, 1942 
Ist Renewal 
April 16, 1943 


37-mm. Antitank Gun 


GUN CARRIAGES - RECOIL MECHANISMS - GUN BARRELS 
ARMOR PLATE - SHIP AIRPORTS - PROJECTILES AND 
DEPTH CHARGES 


HIGH PRECISION WORK OF ANY CHARACTER 


YORK SAFE AND LOCK COMPANY 


Factory and Principal Office 


YORK, PENNSYLVANIA 














we Dac Sromised to be- 
ime the “arsenal of democracy” 
--t0 arm our friends against our 
mortal enemies. 


And we had to HURRY, HURRY. 


But now the Japanese had poured 
their fury upon Pearl Harbor and 
it was no longer a matter of “cash 
and carry” or lend-lease or frontiers 
on the Rhine. American men and 


IAT SAVE HALF AN HOUR 


Timken makes heavy gun tubes 
from Seamless Steel Tubing 


Bad materials had io DO 
land do it faster, better, than 
Dad ever been done before. 


American lives — AMERICA’S 
LIFE — depended on it. 


The sheet of flame in the above 
picture is but cne step in a secret 


once required half an hour of vital 
time, made much scrap of scarce 
alloy steel. 


The flame is one that leaps up 
many thousand times a month, one 
that will continue to leap up as 


often as 9. the posed Lsoay 3 be, until the 


process developed by The Timkeo er war. JS. 


Roller Bearing Company by. yl 
heavy gun tubes are mag 
Timken Seamless Steel Balj 
almost incredible savall 

and steel. The brea 

75 mm gun tube 

in five seconds... aa 


TIMKEN 


TRADE MARK REG U & PAT. OFF 


SEAMLESS STEEL TUBES 
























If it were not for the splen- hunting is to survive. Game is a crop — and 
did work of national, state, must be tended as such — every year. 


and local wildlife restora- rm 
; : : : Since there are so many sportsmen now 1n 
tion agencies, certain species ° 
: the armed forces we urge sportsmen at home 
of came would almost surely be extinct today. 
. ’ ' to do even more than their peacetime share 


But wildlife restoration must be continued in the restoration program. E. I. du Pont de 
steadily if the American heritage of good Nemours & Co. (Inc.), Wilmington, Del. 


Ris 


EXPLOSIVES & SPORTING POWDERS 








